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Save 10% to 50% 
per year on 
your belting 


B* THE pre-tested method of 
manufacturing leather belt- 
ing—a new method originated by 
the Chicago Belting Company— 
the above saving is being made 
in hundreds of plants through- 
out the country. 


This same saving is in prospect 
for any plant not now using our 
belting. For details and supporting 
data and for list of leading manu- 


facturers in practically every in- 


dustry who are now effecting such 
savings write to the Engineering 
Service Department of the 


Chicago Belting ng Company 


127 Pie a eg 
res 0.USA ieuounan 

PrrTsaURG Sam FRAncsco 

CLEVELAND Porn, 


MILWAUKEE 
Rocaroan 


1889-1925 
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Scores a Bullseye ! 


The target of the set screw user is easy to outline! The 
bull’s eye is: a wrench that won't wobble or slip; a 
serew that can be set up until it will hold, perfectly; 
that will stay tightened until released; that won’t break. 


Bristo Safety Set Screws meet these requirements. The 
dovetail flutes assure a perfect union of wrench and 
screw, and also cause the contraction of the screw as it 
is turned, so that when leverage is released the screw 
springs back, snugly filling the hole. As for breaking 
a Bristo—well, the specially heat-treated steel of which 
it is made will offer quite some objection to that! 





Let us send samples and Bulletin 811-E. 


THE BRISTOL COMPANY 


Waterbury Connecticut 





And— 
Bristol Steel Belt Lacing 


Just a few minutes to 
lace a belt—no expense 
required—just a ham- 
mer, a block of soft 
wood and Bristol’s Steel 
Belt Lacing. 








Saws give greater ser- 
vice at less cost.Specify 
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SIMONDS when you order 


DETROIT, MICH 
NEW YORK CITY 
NEW ORLEANS, LA 














AN FRANCISCO 
SEATTLE, WASH 
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A Series of Articles Dealing 
with Problems Encountered in 
Automatic Buffing Operations 


UFFING is a practically uni- 
versal process. Wherever you 


turn you find parts finished 
by this method. Cooking utensils, 
electric lighting fixtures, clock 
cases, rouge boxes, and automobile 
lamps all require the high polish 
imparted by the buffing process. Because of this wide ap- 
plication, and the consequent need for rapid production, it 
has become necessary to develop automatic methods of doing 
this work. By the use of automatic buffing methods it is pos- 
sible for an unskilled operator to turn out from two to four 
times as much work as an experienced buffer can by the 
hand method. At the same time, parts made from brass, 
copper, steel, aluminum, and zine can be buffed equally 
well, whether cylindrical, square, rectangular, spherical, or 
odd shaped. 

There are various factors to be considered in both the 
hand and automatic methods of buffing, such as the type of 
wheel and kind of compound to be used. However, the most 
important problem met with in buffing parts automatically 
is the design of the chucks for holding the work. This par- 
ticular phase will be dealt with in the present series of ar- 
ticles. The types of work-holding devices described have 
been developed by the Automatic Buffing Machine Co., Buf- 
falo, N. Y. This company does not build machines with 
huffing wheels mounted on them, but simply machines for 
automatically revolving or revolving and sliding the work 
the buffing wheel. The wheels themselves must be 
mounted on separate floor stands which may be built by any 
manufacturer. In the 


past 
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Types of Chucks Employed 
to Hold a Variety of Work 
on a Rotary Head Machine 


head lamps, pails, and cooking 
utensils. The work is mounted hori- 
zontally and may be simply rotated 
against the wheel or rotated and 
slid back and forth against it. A 
right-angle attachment is made to 
permit this machine to be used for 
buffing the ends of parts, and a variable-angle attachment 
for buffing tapered articles. 

The type K machine (shown in the heading illustration) 
is manufactured for use in buffing an variety of 
small parts, such as rouge boxes, electric and gas lighting 
fixtures, clock cases, and oil-cups. This machine is equipped 
with a multiple-spindle head that indexes in a vertical plane 
to bring successive pieces of work into contact with the 
buffing wheel. Each piece rotates at the buffing point for a 
sufficient length of time to produce a satisfactory polish. 
When the part leaves this position, it ceases to revolve, and 
the chuck is then operated either automatically or by hand 
to release the work, so that a new part can be substituted 
by the time the spindle again reaches the buffing station. 
The first two articles of this series will describe the opera- 
tion and application of the type K machine and a large num- 
ber of chucks, while the final articles will deal with the 
type H machine. 


endless 


Operating Principles of the Type K Machine 


The construction of the type K machine is illustrated in 
Fig. 2. The rotary head A may be equipped with two, four, 
or eight spindles, there being eight in this illustration and 

four in the machine 





illustration Fig. 1 is 
hown a typical set- 
up of this kind; an 
‘utomatie buffing 
machine is placed at 
ich end of a buffing 
athe, and the work 
given a combined 
mgitudinal and ro- 
‘ry movement past 
ie wheels. 
Two general de- 
ens are built by 
‘he company men- 
oned; these are 
nown as types H 
nd K. Those of the 
Ormer type (see 
ig. 1) are intended 
Yr handling the 











shown in the heading 
illustration. Power 
is delivered to the 
machine from an 
overhead shaft 
nected to universal 
joint C. From this 
point the drive is 
through bevel gears 
D and E hori- 
zontal shaft on 
which a spur pinion 
F is mounted at the 
forward end. This 
pinion drivés a pin- 
ion P on each spin- 
dle B as the spindle 
is brought into posi- 
tion X where the 


con- 


to a 











‘rger pieces of work, 


‘ Fig. 1. 
"ch as automobile 


work is applied to 
the buffing wheel. 
Pinion F also con- 


Set-up, showing Method of using Two Automatic Buffing Machines with a 
Buffing Lathe of Any Make 
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tinuously drives gear J, on the side of which there is a pin, 
which, in turn, rotates a friction ring in a finished circular 
in the body of head A. 

Bevel gear E 


seat 
carries a pin that strikes a tooth of sprocket 
G on shaft H once every revolution, to index the sprocket. 
To the left of this sprocket, as shown in the illustration, 
there is a disk mounted on the same shaft, and on this disk 
are placed four dogs. The sprocket, disk, and dogs together 
constitute a device which revolves as one unit on 
shaft H each time the pin of gear EF engages a tooth of the 
sprocket. 


timing 


In these intermittent movements, the dogs on the 
disk withdraw a latch-pin, thus permitting the friction ring 
previously mentioned to transmit power to head A and index 
it clockwise one station. At the end of this movement, the 
head is again stopped when the latch-pin which is controlled 
by the dogs is returned to its normal position by spring 
pressure. 

In this way, the dogs control the length of time that a 
piece of work is presented to the buffing wheel. When the 
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Right- and left-hand styles of the machine are built so 
that a unit may be used at each end of a buffing lathe and 
in a variety of applications. Fig. 3 shows diagrammatically 
three methods of using a left-hand machine for buffing eithe: 
the box or lid of small vanity cases. At A, the machine is 
located at the left-hand end of a lathe with the center lin 
of the rotary head parallel with the center line of the wheel 
spindle, for buffing the periphery of the case; at B the ma 
chine is placed at the right-hand end of the lathe with th 
center line of the rotary head at right angles to the lath: 
spindle, for buffing the face of the case; and at C the ma 
chine is again placed at the right-hand end of the lathe 
but with the rotary head at an angle of about 75 degree; 
from the center line of the lathe spindle. The setting at ( 
is for buffing the edge and the face of the work. 

An important point in setting up a machine for an opera 
tion is to so locate it that the work will rotate properly 
relative to the wheel. At A, both the work and wheel rotat« 
downward at the point of contact, and at B and C the whee! 
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Fig. 2. 


spindles are revolved at the rate of 25 revolutions per min- 
ute, the number of indexings may be 225, 450, or 900 per 
hour, depending upon whether one, two, or four dogs are 
made to contact with the latch-pin. A brake operates on the 
hub of the timing disk to steady the timing device between 
the working periods of the pin in gear E. 

The chucks are, of course, designed for each individual 
job, some of them being hand-operated and others automatic. 
The automatic chucks are of a draw-in collet design, spring- 
actuated. After each spindle is indexed from the. working 
station, the spring is compressed by the collet-operating rod 
coming in contact with a cam attached to the column, which 
results in releasing the work. 

A number of adjustments are provided on the machine; 
for instance, it is possible to swivel the head and driving 
mechanism 360 degrees on the column, but the machine can 
only be operated ‘with this unit in 90-degree positions. There 
are also two adjustments in the horizontal plane at right 
angles to each other, and there is a vertical adjustment 
which enables the center line of the head to be brought into 
line with the spindle of the buffing lathe. The spindles are 
run at a speed of 25 revolutions per minute. 














Construction of a Type K Automatic Buffing Machine with a Rotary Head which has Eight Work-holding Spindles 


rotates downward and the work downward toward the left. 
In applications such as shown at B, the buffing wheel should 
be of a width at least one-half the diameter of the work, and 
one edge of the wheel should be about central on the work. 
With one eight-spindle machine attended by one operator, 
the production per hour in either operation illustrated at 1 
or B is about 800 pieces. The method shown at C is not so 
satisfactory as the other two, because there is a tendency 
to wear the metal thin at the corners of the work. 


Simple Chuck Designs 


For any automatic buffing operation it is essential that 
the work be held firmly on the chuck; otherwise it will tend 
to revolve at the same peripheral speed as the buffing whee!. 
Frequently the necessary grip can be obtained by some very 
simple means. In Fig. 4 are shown three examples in whic! 
it is not necessary to make use of the horizontal operatin: 
rod that projects through the center of each spindle /°, 
Fig. 2. At X, Fig. 4, is shown a method of holding two 
aluminum knobs, about 3/4 inch outside diameter and 13/15 
inch long. In this case, a collar A supports stud B on whic! 
the two knobs are slid and clamped by means of nut °¢. 








June, 1925 


MACHINERY 763 





























Machinery 








Fig. 3. 


This unit is clamped on each spindle of the rotary head. 
The hourly production on this operation, using an eight- 
spindle machine, is about 800 pieces. 

At Y is shown a method of holding an aluminum thumb- 
screw, which is polished in two operations on a concave 
surface on the head and on a boss at the bottom, the wheels 
being applied as indicated by the dot-and-dash lines. The 
work is held the same way for both operations. For this 
purpose, use is made of a nut D into which the threaded 
shank of the work is screwed. The nut is counterbored for 
a considerable distance in the end nearest the work so as 
to reduce to a minimum the time necessary for mounting 
the work. The thumb-screw cannot withdraw from the nut, 
because the buffing wheel 


Three Different Methods of buffing Vanity Boxes and Lids on the Type K Machine 


inside, it was found desirable to use a chuck of split design, 
as shown in Fig. 5. The work fits into two halves A and B, 
as shown at C. Shank D is integral with half B and is 
clamped directly on the spindles of the rotary head. Part A 
is hinged to half B, and when the work has been put in 
place, is locked to it by means of handle E. The locking is 
accomplished through the medium of a washer and spring, 
the washer being made convex to fit a concave surface in 
lugs on part B. With a two-spindle machine, equipped with 
chucks of this design, 200 pieces per hour can be produced. 

Fig. 6 shows a chuck constructed with three fingers or 
jaws B for holding a shower bath sprinkler while polishing 
the front of the part. In buffing the rounded surface on the 
back, the work is reversed in 





tends to tighten the screw in 
the nut. In these operations 
the hourly production, using 
an eight-spindle machine, is 
about 400 pieces, the part 
being a die-casting and not 
especially smooth. 

Even quicker loading and 
reloading is accomplished 
with the chuck shown at Z, 
as the work is held in place 
by means of a bayonet lock- 
ing arrangement. There are 
three lugs F projecting from 
the inside of this shell, which 
engage with slots G on the 
chuck. The pieces are slid 
into place and then simply 
given a quarter turn. Six 
slots G are provided so as to 
lessen the reloading time. 
This part, which is a brass 





























lamp socket about 1 5/16 
inches outside diameter, is 
buffed at the rate of 800 
pieces per hour, using an 


eight-spindle machine. 
Split and Finger Designs 


For holding a brass re- 
flector, about 3 inches maxi- 
mum diameter and 1 7/8 














the chuck. The sprinkler is 
fitted in a machine-steel body 
A, which has three slots spac- 
ed equidistantly around it to 
receive the fingers. Body A 
is threaded on the outside to 
suit a large nut C. 
x ing work 


wor | 








B Whee 


Nn 
In plac- 
in this chuck, the 
nut is screwed back to allow 
a small coil spring to force 
each jaw radially outward. 
Then the work can be readily 
seated, after which the nut is 
screwed forward to depress 
the jaws on the work as il- 
lustrated. About a quarter 
turn moves the nut enough 
axially to release or tighten 
a part. The production per 
hour with this chuck is 200 
complete pieces, using a four- 
spindle machine. 








Chuck with Expanding Ring 

In Fig. 7 is shown a chuck 
used in buffing a brass shell 
about 4 inches in diameter. 
The part is slipped on an alu- 
minum body A, to which 
there is attached a stationary 
tool-steel cam-plate C. This 
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inches deep, while buffing a 


Fig. 4. 
flange and a portion of the ™ 


Several Simple Chuck Designs on which the Work is held 
by Hand-operated Devices 


plate is held in place by 
means of cover D and four 
countersunk machine screws. 
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Fig. 5. 
during the Buffing Operation 
Spaced around the cam-plate are four slots in which short 
rollers E are held. The periphery of these rollers also con- 
tacts with a tool-steel spring-tempered ring F. 

.As the chuck starts rotating, after the work has been 
seated on body A rollers E work along the slots of the cam- 
plate and expand ring F sufficiently to grip the work and 
hold it for the operation. When the buffing is completed, 
the work is released by giving it a slight reverse turn to 
push the rollers back into the position shown and thus per- 
mit ring F to contract. This type of chuck can be made 
with a greater or smaller number of rollers and for a con- 
siderable variety of work. In the operation illustrated, the 
production, using an eight-spindle machine, is 400 pieces 
per hour. 

In the next article of this series, a number of chucks that 
operate on the draw-in collet principle will be described. 


* * * 


EARLY MICROMETER HISTORY 


In connection with the celebration of the sixtieth anni- 
of the Bridgeport Brass Co., Bridgeport, Conn., 
which takes place this year, it may be of interest to note 
that this company played an important part in the develop- 
ment of the first American-made micrometer. In an article 
by Luther D. Burlingame of the Brown & Sharpe Mfg. Co., 
Providence, R. I., published in June, 1915, MACHINERY, page 
777, it is mentioned that the reason for placing the Brown 
& Sharpe “pocket sheet-metal gage” on the market in 1869 
was that there had been a request from the Bridgeport Brass 
Co. for a tool to measure sheet brass, following a controversy 
which had arisen as to the correct thickness of a shipment 
of sheet brass. 

In the course of the article Mr. Burlingame states that 
S. Wilmot, of the Bridgeport Brass Co., had designed a gage 
for the purpose of measuring 


versary 


Hinged Design of Chuck for Pieces that are Difficult to hold by Other Means 





Fig. 6. Chuck that holds the Work 
by Means of Three Fingers 

ered with spiral and straight lines intersecting each other 
that it was impossible to put any figures upon it; and with- 
out figures, it was very difficult to read. The reading of 
thousandths of an inch was made by means of a spiral line 
of the same pitch as the screw, running around the cylinder, 
this being crossed by lateral lines. 

The introduction of the 1-inch micrometer caliper followed 
that of the. pocket sheet-metal gage, and was shown in the 
Brown & Sharpe catalogue of 1877, where for the first time 
the name “micrometer caliper” was used. In the article 
mentioned, illustrations are shown both of the first Amer- 
ican micrometer made by the Bridgeport Brass Co., and of 
the Brown & Sharpe pocket sheet-metal gage. 


zs. * * 


PROGRESS IN ACCIDENT PREVENTION 


An unusual record for accident prevention has been 
achieved by the Colonie shops of the Delaware & Hudson 
Railroad. During the year March 6, 1924, to March 6, 1925, 
the average number of men employed was 450, and not a 
single “reportable” accident occurred. <A “reportable” ac- 
cident is one that must be reported under the rules of the 
Interstate Commerce Commission. It is also of interest to 
note that last year the American Museum of Safety offered 
ten prizes to employes in factories and mercantile estab- 
lishments for the best suggestions for the prevention of in- 
dustrial accidents and diseases. Six of these ten prizes 
were won by employes of the Delaware & Hudson Railroad. 


* £* » 


BRIDGEPORT “PROGRESS-WEEEK” EXPOSITION 

A Progress-Week Exposition is being held in Bridgeport. 
Conn., starting May 30 and continuing until June 6 This 
exposition is the largest of its kind ever attempted in 
New England, and gives a 





this stock, and had six of 
these instruments made by a 
skilled machinist named Hi- 
ram Driggs, under the direc- 
tion of A. D. Laws, who was 
charge of the me- 
department of the 
Bridgeport Brass Co. The 





then in 
chanical 





picture of the _ industrial, 
commercial, municipal, and 
civic activities of Bridgeport. 
The city has 443 local manu- 
facturing plants turning out 
over 5000 distinct products, 
thus providing an unusually 
large scope for diversified 





matter was later taken up 
with J. R. Brown & Sharpe, 
with the idea of having them 
make these gages, one of 
which, with Mr. Laws’s name 
on it, is now in the posses- 
sion of the Brown & Sharpe 
Mfg. Co. This tool was not 
considered to be of commer- 
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- displays. The Chamber of 
Commerce of Bridgeport has 
promoted this exposition, 
aided by a large number of 
civic, social, professional, and 
business organizations. The 
profits will be devoted to es- 
tablishing an industrial bu- 


Machinery reau, the object of which will 








cial value, because the cyl- 


inder was so completely cov- Fig. 7. 


Cam-operated Chuck for holding a Brass Shell while buffing 


be to bring desirable new in- 
dustries to Bridgeport. 
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Automatic 
Stock-feeding 


Furnace 


By ARTHUR L. GREENE 
Buffalo Bolt Co. 


North Tonawanda, N. Y. 




















REAT impetus has been given to the use of automatic 
(; machinery in the bolt and nut industry, because of 

the fact that thousands and even millions of duplicate 
parts are produced, and wherever this condition exists, the 
efficient use of automatic and semi-automatic machinery is 
possible. However, a number of details must be given due 
consideration, or else automatic machines will be found 
more expensive than hand-operated machines. It must al- 
ways be remembered that there is a standard “yard stick” 
which must be used to measure the value of a particular 
machine and the extent to which it may be used to advan- 
tage. This “yard stick” begins at one end with the vital 
subject of costs and stops at the other end with costs. 

At the plant of the Buffalo Bolt Co., North Tonawanda, 
N. Y., it was formerly the practice to feed the stock by hand 
into all bolt-heading machines. Irrespective of how effi- 
ciently this was done, an appreciable loss of time occurred 
between each insertion of stock. This loss was particularly 
noticeable in the case of small-sized bolts with which 
quantity production was most needed. In order to obtain 
continuous production in such operations, a furnace has 
recently been built which is equipped with a mechanism that 
automatically feeds the stock into the heating compartment, 
and then into an automatic heading machine. In designing 
this equipment, it was realized that it would be necessary to 
feed the wire into the furnace in the form of a coil so as to 
conserve space. This method eliminates the necessity of 
straightening and cutting the coiled material to length, 
preliminary heating ; 


of four drums for the wire, a small electric motor, 
ing. In Fig. 1 the four drums are designated as A, B, 
D. Drum D fits inside the furnace proper, and has project- 
ing from it a U-shaped arm E on which the coils of wire 
hang while being heated. The furriace temperature varies 
from 1750 to 2000 degrees F., depending on the size of the 
material. 

In operation, a coil of wire is placed on drum A, fed 
through the eye of selector F’, and fastened to drum B by 
twisting the end of the wire around a removable pin of which 
there are several on drum B. This drum is then revolved by 
starting up the motor, and as it rotates it unwinds the wire 
from drum A and around itself. The pins on drum B are 
next removed, and the coil of wire slid by hand on drum (C. 
Between drums C and D there is a feed ring or rotary winder 
G that is provided with openings through which a strand 
of the coiled wire on drum C is passed. This winder is then 
revolved to fed the wire from drum C to drum D. 

The periphery of drum D is tapered to assist the wire in 
moving forward, and hence when a number of strands have 
been wound on the drum the first strands, which remain 
coiled, are pushed out on the U-shaped arm E in the manner 
illustrated in Fig. 2. To prevent these strands of wire from 
bunching or crawling up on the strands ahead, a cast-iron 
water-cooled clamp H, Fig. 1, is fitted directly over drum D 
and so positioned that there is just enough room to allow the 
wire to pass between the drum and the clamp. As this 
suspended wire moves slowly forward on arm E it becomes 

heated to the desired 
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temperature, and the 
red hot wire is fed 
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in the heading illus- 
tration. The _ fur- 
nace itself is of the 
oil-burning type, rec- 
tangular in shape, 
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relative to the furn- 
ace may be seen in 
Fig. 3 which shows 
the heated stock at 
W, passing from the 
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truck, about 4 feet 7 Machinery Fig. 1, another coil 
inches long, and placed on drum A 
consists essentially Fig. 1, Sectional View of the Automatic Stock-feeding Furnace by the use of a 
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Fig. 2. Strands of Wire hanging from Water-cooled Arm in the 


Heating Compartment 
crane, may be wound on drum B. Then at a suitable inter- 
val the latter drum is stopped for an instant to permit the 
coil of wire wound on this drum to be transferred to drum 
C, after which drum B is again started, and a new coil is 
wound from drum A. The front end of the new coil on 
drum C is welded to the last end of the other coil on this 
drum. For this purpose a small portable electric welder such 
as shown at the right of the furnace in 
employed. 
coil 


Fig. 4, is usually 
While the welding operation is taking place the 
of wire on drum C is being fed on drum D, thereby 
making a continuous operation. The speed of the operation 
is governed by the temperature of the furnace and the size 
of the material, as the material must be at a certain tem- 
perature by the 
shaped arm FE. 
Power for driving drum B and feed-ring G is supplied by 
a three-horsepower electric motor mounted on the truck to 
the left of drum A, as may be seen from Fig. 4. The motor 
is connected to the drum and the feed-ring through a series 
of independent gears. In order that the speed of the feed- 
ring may be varied as desired, the drive is delivered through 


time it reaches the front end of the U- 


a three-speed gear transmission located just below the motor. 
Water for cooling drum D and arm E is supplied through 
pipe J, Fig. 1, which passes through the 
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tage, that of increased production, the following interesting 
figures may be given: In heading 3/8-inch bolts, 2%4 inches 
long, by the hand-feed method, the production per day of 
9 2/3 hours was 40,000 bolts, and with the automatic feed, 
74,000 bolts; in heading 7/16-inch bolts, 4 inches long, the 
production by the hand-feed method averaged 32,000 bolts, 
and by the automatic method, 62,000 bolts; and in heading 
1/2-inch bolts, 6 inches long, the production by the hand- 
feed method was 28,000 bolts and by the automatic 
47,000 bolts. 


When the Automatic Arrangement Ceases to be Economical 


nethod, 


It is the practice to use automatically fed furnaces in the 
manufacture of all forged bolts up to 1/2 inch in diameter 
by 6 inches long. In view of the fact that the production is 
so greatly increased with the automatic feature, it might 
reasonably be asked why this limit of bolt sizes has been 
established. This question can be met by referring to the 
“yard stick” of costs mentioned at the beginning of this 
article for determining the value of any automatic machine 
in a particular phase of production. To be .more specific, 
the following factors in the operation of the automatic fur- 
nace and heading machine must be considered: (1) The cost 
of the machines; (2) the demand for the finished product: 
(3) heating costs; and (4) tool and die costs. 

Generally speaking, automatic machines are expensive to 
install, and if the product ranges greatly in size it means 
that an appreciable number of machines of different capa- 
cities is required. In manufacturing bolts and nuts, the 
quantity demand rapidly decreases as the size of the pro- 
duct increases and a point is finally reached where the em- 
ployment of the automatic furnace becomes uneconomical. 
This point is about at the maximum bolt size mentioned. 

Heating costs constitute an important factor in the manu- 
facture of bolts and nuts, as fuel costs today prohibit waste- 
ful use. In forging the heads of bolts, only a comparatively 
small area at the end of the bolt actually needs to be heated, 
but when the automatically fed furnace is used, the entire 
material is heated. This means tHat a certain number of 
British thermal units is wasted on every bolt fed into the 
heading machine. With the smaller sizes of material, con- 
siderable economy results from the use of the automatic 
furnace, because of the increased production which more than 
overbalances the comparatively small increase in the num- 
ber of British thermal units used in heating the entire bolt. 
However, when the bolt size is greater than the maximum 
mentioned, the number of heat units wasted counteracts all 
the advantages of increased production. 

In connection with the cost of tools and dies for the auto- 
matic heading machine, it may be mentioned that the life 





center of drums B, C, and D and is connect- 
ed by means of a flexible coupling to a sta- 
tionary water pipe A on the outside of the 
machine. After passing through the main 
feed pipe J, the water enters the pipe in 
drum D, passes upward to the rim of the 
drum, through arm £, back through the 
feed-ring, and finally is discharged through 
the large pipe that surrounds pipe J. None 
of this water is recirculated. Water for 
cooling clamp H is supplied by another pipe. 
At the end of each day the truck is pushed 
back from the furnace opening on a pair of 
tracks, and the arm and drum are allowed 
to cool off. 


en ee 


Advantages of Automatic Furnace 


Several other advantages are obtained 
with this automatically fed furnace aside 


from the major one of increased production. 
These may be listed as follows: Simplicity 


of operation, quick and even heating of the 
wire, low operating costs, an uninterrupted 
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operation, and the elimination of all scrap 
material. 


With regard to the major advan- Fig. 3. 











Feeding the Wire directly from the Furnace into the Automatic Heading Machine 
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BUSINESS CYCLES 


W. P. Gephart of the First National Bank 
of St. Louis does not believe that it is pos- 
cast 

that the forecasters 
Says Mr. Gephart: “It is well to un- 


sible to fore 
the 


claim. 


business conditions with 


accuracy some of 
derstand that it is practically impossible to 
forecast, with any degree of accuracy, spec- 
ific business conditions for any considerable 
period, even after allowances are made for 
the wonderful collecting 
and analyzing business facts and industrial 
the 
result of a multiplicity of factors, many of 
which cannot be foretold because they are 
entirely beyond man’s control. The produc- 
tion of practically all food supplies 
much of our clothing is dependent upon 
weather conditions, and science has not yet 


improvement in 
statistics. Prosperity or depression is 


and 


been able to foretell weather conditions, even 
the 
growing 


a month in advance, not to mention 
longer period the 


season. Good or bad business is a 


covering crop 





function 





Fig. 4. End View, showing the First Drum, Driving Mechanism, and Portable Welder 


of dies and tools decreases as the size of the material to be 
cut and headed increases. Hence another point is reached 
where the advantages of increased production obtained 
through the use of the automatic equipment are counter- 
acted by the cost of the dies and tools. 


* * ok 


NO TIME FOR PESSIMISM 


The following quotation from the Journal of Commerce 
contains some food for thought: “Last autumn there devel- 
oped in the business community a very considerable ‘boom’ 
philosophy. Many ought to have known better ex- 
pressed the view that business would shortly develop a rate 
of activity which it had not known since the crash of 1920, 
and it was held in some quarters that such a development 


who 


was really to be sought and fostered by every feasible means. 
Fortunately the better sense of the community appears to 
have prevailed, and industry and trade are proceeding along 
much more conservative lines. The large volume of sales 
that some had expected is not materializing. Industries, or 
most of them, are well occupied, but are not geared up to 
the abnormal rate of production that some had hoped to see. 
“Some evidence exists that industrial managers and 
traders here and there are becoming depressed at this turn 
of affairs. They had hoped for ‘unparalleled prosperity,’ 
and instead are being forced to satisfy themselves 
they can with a moderate degree of ‘good times’ 
cordingly are inclined to complain. There is 


as best 


and ac- 


or a result of many variables; and until we 
are in a position to know something about 
the crop prospects for 1925, 
period must be subject to decided limitations.” 


prognostication for a longer 


* * * 


RACK-CUTTING SHAPER ATTACHMENT 
By DAVID SINGER 


In the shop where the writer is employed, pinion racks 
are broken quite often, and as it is necessary that they be 
replaced as quickly as possible, it is the practice to cut new 
ones in the shop, thus avoiding that might 
when ordering repair parts from a distant point. In cutting 
the teeth in the racks, a shaper fixture is employed that 
may be of interest to the readers of Macninery. The fix 
ture is simple, inexpensive, and can be set up quickly. 

The Fellows cutter A 
mounted on an arbor B. which holder C. a 
pinion gear D secured to arbor B. a rack E like the one to 
be cut, and a base F on which mounted rack FE and a 
blank G. Holder C is clamped in the toolpost of the shaper. 
With the members of the attachment set up in the positions 
shown, the shaper is set in motion and the feed engaged. 
As the shaper table feeds to the right in the direction indi 
cated by arrow H, the tool-steel cutter will be revolved when 
the work passes beneath it. As the work gradually advances 
under the cutter the teeth are cut or generated in much the 
same manner as gear teeth are generated by the gear shap- 


delays occur 


device consists of a gear shaper 


is carried in a 


are 


ing machine. 





no room whatever either for complaint or 
pessimism. The truth is that all of us, ex- 
cept elements which depend upon speculative 
endeavor for a living, are much better off for 
the lack of inflation—for that is what a boom 
at this time would have been. There is good 
reason to expect a reasonable continuance of 
the present very satisfactory state of busi- 
ness, taking the situation as a whole, and that 
is much more than could be said had the 
situation got out of control as it did soon 


after the war.” 
* * * 


According to information received from 




















CS 
D 
a 
| 















































Germany, the German machine tool industry 
is now operating at about 60 per cent capa- 
city. About 30 per cent of the production is 
being exported; in other words, about 18 per 
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cent of the German machine tool building 
capacity is being sold in the world’s markets. 





Shaper Attachment for cutting Racks 
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Optical Measuring Tools 























PTICAL methods and principles, such as have been 
@) applied in recent years to certain classes of precision 
measuring or testing operations in machine-building 
plants, indicate what can be accomplished when the scientist 
in his laboratory cooperates with the manufacturer who is 
interested primarily in practical but exceptionally accurate 
means of measuring or checking precision work in shop, 
tool-room, or inspection department. The development of 
the interferometer for taking precise fundamental measure- 
ments by determining the number of light waves of known 
length between two planes represents a notable example of 
the practical value of the scientist’s work in the machine- 
building industry. 
As the taking of measurements with an interferometer is 
a scientific undertaking, such an instrument cannot, of 
course, be utilized directly in manufacturing practice, but 
it provides an absolutely dependable and accurate method 
of originating a given dimension and of measuring primary 
standards from which practical forms of gaging and mea- 
suring devices can be derived for shop use. The relation 
between such optical developments and certain classes of 
shop tools for precision measuring and gaging may not al- 


Different Classes of Tools and Instruments of the 
for Measuring or Checking Precision Work in 
rooms, and Inspection Departments—First 


Optical Type 


Article 





Shops, Tool- 






Ways’ be_ realized, 
but nevertheless such 
relationship is direct 
and of great impor- 
tance especially at 
the present time, because of the increasing demands for pre- 
cision in the manufacture of machinery and tools. 

While simple forms of fixed gages and measuring devices 
of the purely mechanical type are used largely throughout 
the machine-building field, optical methods are being applied 
on an increasing scale in connection with certain classes of 
measuring or checking operations incident to the manufac- 
ture or inspection of interchangeable parts, tools, etc. These 
optical devices for shop use are mostly of simple design and 
are not to be confused with such scientific apparatus as the 
interferometer, but nevertheless the extreme accuracy of 
some of the finely graduated glass scales, as well as the 
prisms and lenses used in these optical instruments for shop 
and tool-room use depends directly upon the more highly 
developed forms of optical apparatus. 

In this article and in a second installment to follow, sev- 
eral different types of optical measuring tools and instru- 
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Fig. 1. 


Toolmaker’s Microscope arranged expressly for Screw Thzead 
Inspection 





Fig. 2. Checking the Dimensions of a Hob with a Toolmaker’s 


Microscope 
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ments, which have been 
made expressly for use 
in manufacturing and 
inspection departments, 
will be described. These 
optical devices have all 
been developed at the 
well-known optical 
works of Carl Zeiss at 
Jena, Germany, and 
they have been placed 
on the market in the 
United States by George 
Scherr, 142 Liberty St., 
New York City. In the 
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as shown in Fig. 2. The 
diagrams in Fig. 3 show 
the “spider-line cross” 
in the field of observa- 
tion, and also the an- 
gular graduations which 
extend 65 degrees each 
side of the zero posi- 
tion. The _— sectioned 
areas at the lower part 
of each diagram repre- 
sent the image of a 
screw thread. The close- 
ly spaced short parallel 
lines at the extreme 








design of these tools, 
optical principles and 
methods have been util- 
ized in different ways. Most of the instruments are pro- 
vided with finely graduated scales and “spider” or “hair” 
lines on glass, in conjunction with means of magnifying the 
graduations so that readings or other observations may be 
readily made. 

The reasons for employing these optical appliances in 
preference to purely mechanical devices vary somewhat with 
different instruments, but, in general, the plan is to safe- 
guard against errors that might otherwise result, either 
from wear, temperature changes, mistakes in checking read- 
ings, or variations due to the “feel” or pressure of contact 
between instrument and work. Some of these optical mea- 
suring tools are arranged for general use, and others are 
designed expressly for one class of work. 


Fig. 3, 


Toolmaker’s Microscope 


The Zeiss toolmaker’s microscope (see Figs. 1 and 2) has 
been designed especially for use in tool-rooms and inspection 
departments. This instrument is intended for general use 
in checking both linear and angular measurements in con- 
nection with screw threads, gages, small jigs, and various 
other classes of precision work. The instrument consists of 
a microscope mounted vertically above a compound table 
having longitudinal and lateral movements controlled by 
accurate micrometer screws. These screws have a range of 
1 inch, and they are graduated to read to 0.001 inch, al- 
though the rather wide spaces between the lines enable the 
user to estimate subdivisions readily. 

Parts to be inspected are either held in a special attach- 
ment or, in some cases, placed directly upon the table, 


Diagrams representing Field of Observation in Toolmaker’s Microscope when 
equipped with Universal Ocular 


right and left sides of 
the field of observation 
serve to set one of the 
cross-lines in alignment with the longitudinal movement of 
the table. This setting is made merely by turning the grad- 
uated glass dial until the cross-line is midway between the 
fixed parallel lines. : 

In checking a screw thread, the axis of the screw is first 
located parallel with the cross-line by swiveling the upper 
table slide until the tops of the thread follow the cross-line, 
when the table is moved longitudinally. Either the outside 
or root diameters may now be checked readily, simply by 
adjusting the table laterally until the cross-line coincides 
with either the top or root of the thread on the opposite 
side, and then noting the difference between the readings on 
the micrometer. Similarly, to obtain the thread depth, the 
cross-line would be set to coincide first with the top of the 
thread, and then with the root, to obtain the difference in 
readings representing the depth. To check the pitch, the 
intersection of the cross-lines would be set to coincide with 
the slope of the thread at some point, after which the table 
would be moved longitudinally to obtain the same intersec- 
tion with the adjacent thread. 

The diagram at the right of Fig. 3 shows how the field 
of the micrometer or ocular is turned for checking the angle 
of a screw thread, or other angular work. One cross-line 
is set to exactly coincide with the 30-degree division, as 
shown, and then the table is adjusted longitudinally until 
the side of one thread intersects the cross-line. The finest 
subdivisions of the angular scale equal 20 minutes, or one- 
third of a degree, and 10 minutes may readily be estimated. 
It will be noted that the cross-lines are 
formed of short dashes. 


interrupted, or 
This is done to make the accuracy 


























Fig. 4. Holder of V Type for Use with Toolmaker’s Microscope for 


Certain Classes of Work 


Fig. 5. Optical Gear Tooth Caliper for measuring Chordal Tooth 


Thickness at Pitch Line 
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Fig. 6. U.S. Standard Thread Profiles used in checking Screw Threads 


with Toolmaker’s Microscope 

of a measurement or adjustment 
thickness and to facilitate precise 
lines and sharp edges on the work. 
In measuring or 


line 
between the 


independent of the 
matching 


checking tools having profiles, such as 
threads, chasers, flat gages, etc., a sharp clear image is ob- 
tained with the aid of either natural or artificial light, 
which is admitted through an aperture at A, Fig. 2, and 
passes up through the glass-covered opening B in the center 
of the table. A rotary shutter which contains various sizes 
of openings, permits regulating the amount of light ad- 
mitted. The compound work-holding table slides on balls 
which run in semicircular raceways, so that the resistance 
to motion is very slight. In order to eliminate possibility 
of error through backlash, the slides of the table are per- 
manently under the action of springs. As the top platen C 
may be swiveled, the alignment of work with lines in the 
field of observation is readily accomplished. Turned parts, 
such as taps, thread gages, etc., may be held between the 
centers of an auxiliary fixture 1), or if too long 
to permit this, V-shaped holders may be used, as shown in 
Fig. 4. This type of holder is also employed for screws or 
cylindrical parts which are without centers. 


(see Fig. 


Revolving Dial for Screw Thread Testing 


The toolmaker’s microscope shown in Fig. 2 
with a “universal ocular,” 
by the diagrams in Fig. 3. The microscope shown in Fig. 1 
differs from the one just referred to in that it has a “re- 


is equipped 
the field of which is represented 
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Fig. 7. Horizontal and Vertical Scales of Optical Gear Tooth Caliper 


(about One-half Actual Size) 
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volving templet dial’ at D which is designed particularly 
for measuring, testing, and inspecting screw threads and 
chasers. In the field of observation, there series of 
thread profiles. Two standard types of dials are made for 
the inch system of measurement. One contains the profiles 
of U. S. standard threads, representing pitches from 6 to 64 
threads per inch, and also Whitworth threads with a range 
of from 6 to 60 threads per inch. The other type of dial, 
which is intended particularly for British users, has in place 
of the U. S. standard thread, the profiles of the Cycle Engi- 
neers’ Institute thread. Both templets have, in addition to 
these profiles, large 55- and 60-degree angles for checking 
threading tools, etc., as well as a spider-line cross for gen- 
eral work. A small part of the field of observation contain- 
ing U. S. standard profiles is shown in Fig. 6 which also 
represents a section of a screw thread. From each profile 
a line radial to the templet axis extends to a stationary 
graduation on the edge of the field of observation. These 
radial lines are used for adjusting work parallel to the axis 
of the table screw, and also for measuring angular errors. 


is a 


The angular scale has a total range of 14 degrees (7 degrees 
plus or minus), and the subdivisions equal 10 minutes. 




















Fig. 8. Optical Thread Caliper used for checking Pitch Diameters 


The lead or pitch of a screw thread is measured by first 
matching the thread profile on the templet dial with a 
thread on the work, and then shifting the table until the 
next thread coincides with this thread profile; the difference 
between the two readings equals, of course, the required 
pitch. Diameter measurements are made in the same gen- 
eral way, except that the work is moved laterally instead of 
longitudinally. The thread profiles on the templet dial may 
be used for testing chasers and other threading tools. 

The standard magnifying power of the toolmaker’s micro- 
scope is thirty times, although objectives giving larger mag- 
nification may be obtained. If photographs representing the 
field of observation are desired, a camera attachment may be 
applied. This camera is attached to the column of the in- 
strument by a bracket, and a special magnifying lense is 
furnished for focussing. The toolmaker’s microscope has a 
longitudinal table movement of 1 inch and a lateral move- 
ment of 1 inch. 


Optical Gear Tooth Caliper 


The optical gear tooth caliper (see Fig. 5 and heading il- 
lustration) is used for measuring the chordal thickness of 
gear teeth, in the same manner as the well-known vernier 
type, except that direct readings in thousandths of an inch 
are obtained without using a vernier scale. The horizontal 
and vertical scales of the optical gear tooth caliper are en- 
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graved on two glass plates which may be moved horizontally 


The fine divi- 
sions of these scales, which cannot be read with the naked 
eye, are enlarged by a magnifying lens located at A. 

The field of observation (reproduced to approximately one- 
Only part of each 


and vertically by suitable adjusting screws. 


oa 


half the actual size) is shown in Fig. 7. 
scale is seen at one time, and the positions of the graduation 
lines relative to fixed cross-lines give the readings. In set- 
ting the caliper, the vertical scale is first adjusted until the 
reading equals the “corrected addendum.” This adjustment 
is made by turning screw B at the top of the instrument 
until the required graduation on the vertical scale coincides 
with the horizontal cross-line. Then the caliper jaws are 
adjusted to contact with the sides of the gear tooth (Fig. 5), 
and the chordal thickness is read by noting the position of 
the horizontal scale relative to the vertical cross-line. 

In taking readings, part A of the instrument is held to the 
eye, in such a position that light enters the aperture oppo- 
site the lens. The graduation numbers along each scale rep- 
resent tenths of an inch and thousandths of an inch, re- 
spectively. The horizontal scale reading for the position 


shown in Fig. 7 is nearly 0.235, as indicated by the num- 

















Fig. 9. Optical Twist Drill Gage used for determining whether or 


not Drill Point is centrally located 
ber 2 representing tenths and the subdivision 25 plus addi- 
tional subdivisions equal to nearly 0.010 inch. The vertical 
scale reading in this instance is 0.352 inch exactly. As these 
are magnified, the subdivisions representing thou- 
sandths may readily be divided by estimate. Clamping rings 
are provided for locking the adjusting screws. The range 
of pitch measurement is from 18 to 1 1/2 diametral pitch. 
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Fig. 10. (Left) Checking Location of Drill Point vertically; 


Checking Location of Point laterally 


Right) 
while in the lathe or grinding machine. This optical thread 
caliper is made in two sizes with diameter ranges up to 1/2 
inch and 1 inch. The lenses used have a magnifying power 
of four times, and the number of pairs of ball points is three 
for the smaller caliper, and eight for the larger size. 
Optical Twist Drill Gage--Optical Bevel Protractor 

In grinding twist drills, it is essential to have each cut- 
ting edge equal as to length and angle, to prevent over-size 
holes and distributing the work unequally between the cut- 
ting edges. The twist drill grinders now used almost 
versally insure grinding each the same angle, so 
that if the point of the drill is centrally located the cutting 
edges will be equal in length. 

The optical twist drill gage, which use in 
Fig. 9, provides an accurate and rapid means of checking 
drill points in two directions, as illustrated by the views in 
Fig. 10, representing the field of observation. The drill to 
be tested is merely laid in the V-shaped holder, and the 
position of the point relative to the spider lines seen in 
Fig. 10 is noted. After the drill point is tested as shown 
at the left, the drill is turned one-fourth revolution in order 
to check the position of the point in a crosswise direction. 
For the latter test, the lines on each side of the central line 
incline in order to provide for drills of different 
and points of different width. This cross test is particularly 
useful when drills are being pointed by 


uni- 
edge to 


is shown in 


diameter 
hand, in order to 
reduce the width of the point and thus lessen the required 
drilling pressure. 

A universal bevel protractor of the optical type is shown 
in Fig. 11. The tool 
graved on a glass dial which is encased in the circular steel 
body shown. 
nifying lens. 
circle, and are numbered every 5 degrees. The subdivisions 
equal 10 minutes, but these are magnified so that 5-minute 
readings may readily be obtained. In taking a reading, the 
observer looks through the small while the 
tool is held toward the light. The base B is attached to the 
protractor for use on surface plates or other plane surfaces. 


This drill gage is made in four sizes. 
angular graduations of this 


are en- 


Readings are taken by means of a strong mag- 
The graduations extend through a complete 


aperture at A 


This base has a V-groove extending along the bottom so that 
it may also be applied to cylindrical surfaces. 





Optical Thread Caliper 


The optical thread caliper (see Fig. 8) is 
used for checking the pitch diameters of 
screws, taps, thread gages, etc. It consists 
mainly of a magnifying lens and a ball-point 
micrometer caliper, which are supported by 
a bracket connecting with a stand or col- 
umn. The field of observation shows a section 
of the thread, the ball point on each side, 
and the graduations on one of the microm- 
eter screws. The micrometer is first 
set by means of a standard thread gage, 
and the work is then compared with this 
standard by noting the variations from the 
zero position of the graduated screw. The 

















microscope and micrometer unit may be re- 
moved from the stand for checking work 


Fig. 11. Universal Bevel Protractor of the Optical Type 
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Fixtures for Automatic Millers 














PEED and accu- 

racy in produc- 

tion milling re- 
quires properly de- 
signed and accurate- 
ly made _ work-hold- 
ing fixtures, as well 
as accurate and rig- 
idly constructed ma- 
chines. The fixtures 
shown in the accom- 
panying illustrations 
are designs that 
have been used on 
Cincinnati automatic 

















port the upper cut- 
ters, while the left- 
hand spindle carries 
the lower cutters on 
a stub arbor. A cut- 
ting lubricant is 
used in machining 
the connecting-rods, 
which are made 
from steel forgings. 
The time per piece, 
including chucking, 
is 0.55 minute, using 
a spindle speed of 
62 revolutions per 








milling machines 
with satisfactory re- 
sults, and should 
prove of interest to 


Fig. 1. 


designers and production engineers. 


Milling Connecting-rods 


The fixture shown in Fig. 1 is mounted on the table of a 
24-inch duplex automatic miller, and has provision for hold- 
ing six connecting-rods. In the milling operation, the bolt 
bosses are finished and the caps cut off. The connecting- 
rods (not shown in the illustration) are mounted on a unit 
consisting primarily of a mandrel A held between end-clamp- 
ing plates B. The piston-pin and crank-pin holes are em- 
ployed as locating surfaces, and the plates B are clamped 
against the connecting-rods by means of the nut C on the 
end of mandrel A. Two work-holding units are provided, 
so that one can be loaded while the connecting-rods in the 
other unit are being milled. 

The mandrel unit is located in the fixture by means of 
strips, seated in recesses cut in the end-clamping plates D. 
The angular clamping surfaces on plates D serve to draw 
plates B down into their proper position in the fixture. Re- 
movable forked plates are set over the mandrel between the 
large ends of the connecting-rods to compensate for the 
difference in width between the large and small ends. 

Two gangs of cutters, each consisting of one 5-inch diam- 
eter half side-mill, one 4 3/4-inch diameter half side-mill, 
and one saw, 4 3/4 inches in diameter by 1/8 inch thick, 
are used to mill the bolt bosses and saw off the caps. The 
arrangement of these cutters is clearly shown in the illus- 
tration. The right-hand spindle is used to drive and sup- 


Duplex Automatic Miller equipped for milling Bolt Bosses and cutting off Caps 
of Connecting-rods 


minute, and a feed 
of 3 7/8 inches per 
minute. 

A special milling fixture designed to hold a set of seven 
crankshaft bearing caps, arranged in two rows, is shown in 
Fig. 2 mounted on the table of a 24-inch duplex automatic 
miller. The bearing caps are of cast iron, and are required 
to be milled on the top face. The work rests on supporting 
pieces A. and is clamped against a fixed serrated jaw B by 
the straps C. The three wide bearing caps cannot be seen 
in the illustration, as they are located on the left-hand side 
of the fixture opposite the four narrower caps D. A shell 
type end-mill EZ, 6 inches in diameter, is used to mill the 
larger caps, and a 4-inch end-mill F of the same type is used 
to mill the four smaller bearing caps. The actual production 
time on this job is 28.8 sets per hour, or 259 sets per day of 
nine hours. The spindle speed used for this operation is 80 
revolutions per minute, and the table feed 6.4 inches per 
minute. 


Milling the Ends of Crankshaft Bearing Caps 


In Fig. 3 is shown an indexing base fixture equipped for 
holding cast-iron bearing caps while milling the two end 
faces simultaneously between two shell end-mills mounted 
on special stub arbors. Each of the special universal fix- 
tures mounted on the opposite ends of the indexing base 
holds two bearing caps. The caps are located by dowel-pins, 
and their finished faces are clamped down against the fixture 
by straps A. The fixture is made universal for all the bear- 
ing caps in the set by changing the top plate B which con- 
tains the locating pins. 














Fig. 2. 


Fixture used in milling Top Face of Cast-iron Bearing Caps 




















Fig. 3. Indexing Fixture equipped for milling Ends of Bearing Caps 

















June, 1925 


When the machine is in operation, the table feeds forward 
until the end-mills have finished the sides of the two caps 


in one fixture. While these pieces are being milled, the 
operator unloads the fixture at the opposite end of the in- 
dexing base and clamps new pieces in place. When the table 
has reached the end of the in-feeding movement, it is re- 
versed and automatically returns to the position shown in 
the illustration. The base is then indexed one-half revolu- 
tion, bringing the second fixture into the milling position. 
The operation of unloading and loading is then repeated. 
The shell end-mills employed are 3 1/2 inches in diameter, 
and they operate at a speed of 81 revolutions per minute. 
The production time, using a feed of 3.87 inches per min- 
ute, is 1.32 minutes per piece. The depth of cut, or amount 
of stock removed from the ends of the bearing caps, is about 
1/8 inch. 


Milling Exhaust Manifolds 


The 24-inch plain automatic miller provided with a spe- 
cial three-spindle headstock which is shown in Fig. 4 is 
used to mill the carburetor pad and the exhaust and oil con- 
nection pads of cast-iron exhaust manifolds. The horizontal 
front spindle, the vertical spindle, and the rear spindle 
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clamps like the one shown at A while the serrations are 
milled on the heads. 

The fixture is mounted on a bridge type of base, which is 
trunnioned on a horizontal axis at the front end. The rear 
end carries two cam rollers which follow two cams mounted 
in brackets on each side of the machine bed. As the ma- 
chine table travels forward, the fixture and the work are 
given a rocking movement, which results in the surfaces 
being milled to the required curvature. The cutting of the 
serrations is done by two formed cutters B. Each of the 
cutter-arbors is provided with an outboard support, and the 
two supports are clamped together to secure rigidity. 

The fixture is indexed 90 degrees between each station, 
so that the serrations milled in the last position are at 90 
degrees from those milled in the third position. The first 
position is for removing and chucking the piece. Thus, 
since the operator removes and replaces the work while the 
cutting is going on, one part is completed at each cycle, or 
complete revolution of the indexing fixture. 

The hatchet heads are made of high-carbon drop-forged 
steel, and the serrated surface is curved to conform with a 
radius of 3 inches. The amount of stock removed varies 
from 1/8 to 5/32 inch. The high-speed form-relieved inter- 

















Fig. 4. Plain Automatic Miller with Special Three-spindle Headstock 


which is set at an angle, are so located that the pads on the 
manifold A are milled simultaneously. This arrangement 
provides for a minimum travel of the table and avoids inter- 
ference between the work and the cutters. The vertical 
spindle and the spindle set at an angle are quill adjusted. 

The special fixture B is provided with dowel-pins of the 
disappearing type which permit the work to be easily slid 
into position. The dowels are made to rise and enter the 
clamping holes in the work by operating conveniently lo- 
cated levers. Three clamps, each tightened in place by a 
pilot wheel, serve to hold the work securely in place. The 
front clamp is so designed that it can be dropped below the 
top of the fixture when unloading. The cutters used for this 
operation are 4, 3 1/2, and 5 inches in diameter, respective- 
ly. The speeds employed are 70, 80, and 57 revolutions per 
minute, and the feed, 5.1 inches per minute. The amount 
of stock removed varies from 1/16 to 1/8 inch, and the pro- 
duction time per piece is 2.3 minutes. 


Fixture for Milling Hatchet Heads 


The special 90-degree hand-indexed fixture shown in Fig. 5 
is mounted on a 48-inch duplex automatic miller. This fix- 
ture holds four lathers’ hatchet heads, one at each corner 
of the square fixture. Each piece, resting on the cutting 
edge, is squared up by being clamped against the previously 
ground top or back of the blade, and is lined up against a 
fixed screw C having a spherical head, and a flat balanced 
stop. The pieces are held against these stops by two-point 








Fig. 5. Special 90-degree Hand-indexing Fixture 


locking cutters used are 4 1/2 inches in diameter, and are 
mounted on special arbors 2 inches in diameter. The spin- 
dle speed is 79 revolutions per minute, and the table feed, 
5 5/8 inches per minute. 


PROSPECTS IN THE AUTOMOTIVE INDUSTRY 


The next half-dozen years, according to the Journal of the 
Society of Automotive Engineers, promise to be no less in- 
teresting the development and refinement the 
senger truck, tractor, motor bus, and airplane than 
those just passed. One change or improvement brings about 
others, just as the balloon tire may result in the redesign 
of the entire car, making it lighter because it is not sub- 
jected to the excessive shocks usually met when the old 
style small high-pressure tires are used. 

The use of higher-grade materials, with a better distribu- 
tion of them and a better understanding of metallurgical 
science, may bring about further economies in weights. If 
the redesigning of the car falls into progressive hands, new 
alloys may be used in many important members, adding 
strength and reducing weight. Unsprung weight will re- 
ceive special attention with a view to reducing the weight 
of those members below the springs that were designed with 
a large factor of safety because of the stresses to which they 
were subjected. The automobile has passed its age of minor- 
ity. Just reaching maturity, it is now in the full bloom of 
its youth. 
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Building Machines by 
Welding 


Examples that Show the Possibilities 
of Using Welded Members in the 
Construction of Machinery 




































columns, bases, ete., in the construction of machinery, 


although it would often be more practical and economical 
to use 


[en and steel castings are almost universally used for 


steel plates and shapes welded to- 
gether—more practical because of the greater strength ob- 
tainable with less weight, and more economical because of 
the complete elimination of patterns and and the 
smaller amount of metal required. Greater strength is easi- 
ly obtained because of the higher tensile strength of steel, 
the the finished product need not be 
sacrificed, as the welded parts can be built up neatly. 
That 


parts made of 


cores 


and appearance of 


there are 











a casting was used. In the operation of this machine, the 
welding head A travels along bar B, and so it is essential 
that this bar be level. The column itself is made up of a 
baseplate -C, vertical plate D, and a plate E on each side of 
plate D. These pieces are all welded into one unit. At each 
corner of baseplate C on the bottom side, a small welded 
pad is provided, so that the machine can be bolted rigidly 
to a foundation or floor. 

The long horizontal plate F extends across the full width 
ot upright D on the far side, and is welded to it, plate E on 
that side being cut away to suit. Plate G is welded to arm F. 


and on the upper 





many possibilities of 
welded 
machine 


employing 
parts in 


building will be ap- 
parent from the il- 
lustrations. These 


show applications of 


surface of this plate 
small pads are form- 
ed at intervals by 
welding on 
pieces of cold-rolled 
steel. These pads are 
planed to receive bar 


small 











arc-welded parts that 


H, which is machin- 





have been made by 
the Lincoln Electric 
Co., Cleveland, Ohio. 
A number of other 
machinery 


use welded members 


concerns 


in their products as, 








ed on both edges. 
Bar H supports 
clamps for holding 
the work during the 
operation and _ also 
bar B. The height 
from the floor to the 








for instance, the Cin- 
Shaper Co., 
which uses such parts extensively in building power press 
brakes ranging from 9 to 60 tons in weight. 


R . Fig. 1. 
elnnatl 


Machines with Welded Frames 


In the heading illustration is shown a machine built for 
automatically welding the seam of barrels made from sheet 
steel. The combination column and horizontal arm of this 
equipment is made up entirely of steel plates welded to- 
gether, at a cost of only about 16.7 per cent of the cost when 





























top of plate G is 30 
inches, the overhang 
of arm F’., 55 inches, and the width of plate D, 18 inches. In 
the operation of this machine, a pressure of five tons is 
sometimes applied at the section where arm F' joins plate D. 
That welded sections can be employed in the construction 
of planer or lathe beds will be apparent from Fig. 1, which 
shows a horizontal type of automatic welding machine. The 
bed is a standard 20-inch I-beam, 12 feet long, with three 
pieces of channel iron welded to the bottom for feet. Pads 
of cold-rolled steel are also welded on the upper side of the 
I-beam and planed to receive the clamps for the work and 
the rail for the welding head. Beds of box construction 
could be as readily made for machines of the type men- 
tioned or of other kinds; Fig. 2 shows a partially built frame, 
for a vertical machine. All joints of this frame are welded, 
and the two round bars are similarly held in place. Ver- 
tical machines have also been built with a long I-beam for 
the frame, to which such pieces as feed racks have been 
welded. 


Automatic Welding Machine made up of Welded Parts 


Rotary Table Unit 


Fig. 3 shows a rotary table used in automatically welding 
the head on cans of different types. The work rests on the 
rotating plate A, and is held upright by the three vertical 
supports, which are bolted to the table. Plate A is 36 
inches in diameter and machined on top. There is a short 
piece of shafting keyed in the center which supports a large 
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Fig. 3. Rotary Unit employed in automatically welding the Heads of 
Steel Barrels 
spur gear on the under side. The base portion of this unit 
is made up almost entirely by welding steel parts together, 
as may be seen from Fig. 5. 

There is a large circular bottom plate B to which three 
uprights C are welded to support the ball ring D. this ring 
being, in turn, welded to the uprights. The ring is made of 
steel and is provided with 1/2-inch steel balls to facilitate 
the rotation of plate A, Fig. 3, when the work is in place. 
Bearing E at the center of the unit, as shown in Fig. 5, 
guides the lower end of the shaft on which the gear of the 
rotary plate is mounted. This bearing is also welded to the 
bottom plate, and so is block F to which the worm supports 
are fastened. Only the worm supports and bracket G for 
the worm-gear are bolted in place, this type of assembly 
being required to facilitate making repairs. A thin plate is 
bolted around the unit to protect the mechanism from dirt. 


Motor Built up and Assembled by Welding 


Welding is used extensively in manufacturing a complete 
line of motors, such as shown in Fig. 4. With the exception 
of the end castings A and the windings, etc., all parts, 
whether steel or copper, are made by welding two or more 
pieces together and all the parts are assembled by Welding, 
except the end castings. Rings B to which the end castings 
are bolted, are angle-irons rolled into circles and then 
welded together at the ends to form endless rings. The 
rings are fastened to each other by bars C which are. welded 
to them, and feet D are welded to the rings. The feet are 
constructed entirely of flat plates. 





Fig. 4. Electric Motor built up and assembled by Means of the 
Welding Process 

With this construction, a frame of much less weight, 
greater strength, and less cost is obtained than when a cast- 
iron frame was used. An additional important advantage 
is that the thinner end rings admit about 75 per cent more 
air to the motor windings than the cast frame. In building 
the rotor, the laminations are held together by hot rivets, 
and then copper rods are inserted through the laminations, 
and copper end rings welded to the rods. Blower paddles 
are also welded to the rotor unit. 

On small sized motors, the end rings are made as shown 
at the right in Fig. 7, with drop-forged feet welded to them. 
Again, the ring is a piece of angle-iron rolled into a circle 
with the ends welded together and ventilating ducts punched 
through the vertical leg of the angle-iron. The cast-iron 
ring previously used is shown at the left, and it is easy to 
make a comparison between the weight of the two. Some- 
fimes, in fastening down a motor with a cast-iron frame, or 
in transporting it, a foot will become broken off. This is 
said to be practically impossible with welded steel feet. 


Welding Possibilities in the Tool-room 


There are many opportunities of effecting economies in 
the tool-room by using the welding process in constructing 
jigs and fixtures. After the parts have been thus assembled, 
the different surfaces can be machined to suit. Wherever 
hard surfaces are required, they can be produced by simply 
using a high-carbon or alloy steel electrode, and the surface 
-an then be finished by grinding. In Fig. 6 is shown a punch 
for producing stator laminations. Considerable economies 
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Fig. 5, Driving Mechanism of the Rotary Unit illustrated in Fig. 3 














Fig. 6. Stator Punch to which the Fingers were assembled. by welding 

















Fig. 7. Comparison of a Castiron End Ring with the Welded Ring 


that replaced it 


resulted in making this device by welding to casting B all 
the knock-out fingers that project between those of punch 4A. 
Only about a day was required for assembling the fingers 
to the casting B. 

The trucks used at the Lincoln Electric Co. for transport- 
ing parts about the shop are also made by welding steel 
pieces together. Even the wheels are made in this manner; 
the sides are two disks, the tread a circular band with the 
ends welded, and at the center a piece of tubing is welded 
and machined internally to serve as a journal for an axle 
and ten rollers. The axles are welded to the frame. Former- 
ly trucks with wooden platforms and cast wheels were pur- 
chased for this service, and although they were bought in 
lots at reduced prices, it has been found cheaper to make 
up the welded trucks, and as they weigh less, they are 
easier to handle. 


Tests Conducted on Welded and Riveted Sections 


Interesting tests were recently made to determine the 
relative strength of the two sections shown in Fig. 8; the 
section at the left is welded together, and that at the right 
is assembled by riveting. In these tests, the riveted section 
was first clamped rigidly to the floor in front of a shaper, 
with an angle-iron bolted vertically to the section by means 
of the two holes in the web of the channel iron. The upper 
end of this angle-iron was attached to a rod, and the other 
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Fig. 8. Welded and Riveted Sections which were subjected to an 


Endurance Test 
end of the rod was fastened to the ram of the shaper. Then 
the ram was reciprocated back and forth fifty times per 
minute until the section gave way at the upper rivets as 
shown. This test lasted fifty-eight minutes. 

For testing the welded section, the set-up was identical, 
but this section did not give way until after two hours and 
nineteen minutes, and then failed only along one leg, as 
shown. In these tests, the shaper column was braced by 
means of two screw jacks, one placed under the saddle and 
the other under the table. 


* * * 


The Ford Motor Co. has completed, at Dearborn, Mich., 
what is said to be one of the finest research laboratories in 
the world. This laboratory is designed for chemical, met- 
allurgical, and kindred industrial research and experiments, 
and covers an area 200 by 800 feet. The mechanical in- 
stallation consists of a complete shop equipment for the 
construction of an entire automobile, with chemical research 
apparatus, physical testing machines, and equipment for 
metallurgical research and investigations, together with 
draftinzg-room and engineering office facilities, and a com- 
prehensive reference library. No piping or wiring is ex- 
posed in the laboratory. All power lines are under the floor 
in conduits, with feed wires passing up through the floor 
to individual motor drives. 





The tables submitted in this competition should 
be of practical application in the design and con- 
struction of machinery, or of general value in the 
machine shop industry; they should be as broad 
in their application as possible and not confined 
to special practice in a single plant; they must 
have been actually used in some branch of the 
industry; and should not be generally available 
in handbooks or works of reference. 

In awarding the prizes, the value of the tables 
submitted will be estimated in accordance with 
the conditions outlined above; the care with 
which the tables have been prepared and their 
adaptability to MACHINERY’ S standard data sheets 
will also be considered. 

A single data sheet or a set of sheets may be 
submitted. Each contestant may enter tables in 
the competition on as many different subjects as 
he wishes, but a prize will be awarded for one 
subject only. However, if the tables on addi- 








PRIZE COMPETITION 
MACHINERY offers five prizes for the best 


Tables Suitable for Data Sheets 


tional subjects submitted are accepted for publi- 

cation, they will be paid for at regular space rates. 
For the best data sheets or sets of sheets 

MACHINERY will award five prizes: 


One first prize—Fifty Dollars cash. 


Two second prizes—each prize MACHINERY’'S 
Encyclopedia in seven volumes. 

Two third prizes—each prize, ten volumes of 
MAcHINERY’S Mechanical Library. 

The winner may select from the twenty-nine 
volumes of the library the titles he prefers. Should 
a winner of MACHINERY’S Encyclopedia already 
own this work, he may select instead any fifteen 
volumes from the Mechanical Library. 

All tables for this competition must be in the 
hands of the Editor of MACHINERY, 148 Lafay- 
ette St., New York City, on or before July 1, 
1925. Any tabular matter submitted that is not 
accepted for publication will be returned. 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 











London, May 15 
HE metal-working industries continue to,show sharp 
contrasts of activity and slackness. The present year 
has not quite come up to expectations, and fluctuations 
have been so marked that it is not easy to follow the general 
direction in which industry is moving. ; 


The Machine Tool Industry 


Machine tool manufacturers continue to find the auto- 
mobile factories their best customers. Some makers, par- 
ticularly in the Midlands, maintain a good level of business, 
but generally a slight tapering off in business has been 
evident during the last few weeks. A few of the: best 
equipped machine tool makers have undertaken the ma- 
chining of quantities of automobile parts, and this work 
helps to tide over the gaps in the output of normal work. 

Power press makers in the Birmingham area are in a 
somewhat better position than the majority of machine tool 
manufacturers, but the automobile industry is again largely 
responsible for this condition, and in this direction many 
new press-work problems are being investigated. One of the 
largest power press builders in this district, however, has 
several presses in hand for export, including a large high- 
speed guillotine shears of the overhead crank type for india. 

Machine tool makers in the Manchester district have very 
little work in hand. Makers of precision grinding machines 
are one of the few sections that are fairly busy, and one 
firm in the district that has a long-established reputation 
for the design and building of special types of machine tools 
has several interesting orders going through. There ap- 
pears to be still a large number of second-hand machines 
on the market in the Manchester area, but reports of many 
local sales of Continental tools have proved to be unfounded. 
Dealers in the district report a fair demand for automatics, 
and several such tools have recently been shipped to South 
America. The demand for small tools is good, and one large 
manufacturer of grinding wheels has been working over- 
time for some months; it is estimated that at least 75 per 
cent of the output is for home customers. 

In the Yorkshire district, prospects are a little brighter, 
and makers of milling machines, presses, shearing ma- 
chines, and surface grinding machines are finding orders a 
little easier to obtain. The lathe builders in this locality 
are working far below capacity, but makers of the smaller 
types of drilling machines have been busier of late. Wood- 
working machinery makers report an improved demand. 

Manufacturers of machine tools in Scotland find that 
lathes, and radial, boiler shop, and light horizontal drilling 
machines command a moderate sale, but overseas business 
generally is depressed. Most of the machine tool shops in 
the Scottish area are working at under 50 per cent capacity. 


Overseas Trade in Machine Tools 


As a contrast to the slight return of depression in the 
machine tool industry, the figures for machine tool exports 
during March show a decided increase in the upward trend 
that has characterized the last twelve months. The increase 
in tonnage and values was again very pronounced, the for- 
mer reaching 1693 in March, and the latter £173,797, as 
against the corresponding figures of 1475 and £150,436 for 
February. The tonnage of 1693 in March is the highest 
monthly figure reported since 1921. The total export ton- 
nage of machine tools so far this year shows an increase 
of 12 per cent ove: an average pre-war standard, while 
values show a 97 per cent increase. In this respect, the 
machine tool industry has surpassed other branches of the 


engineering field. 
March was £103. 

Imports of machine tools in March rose in both tonnage 
and value over the February returns. The figures for March 
were 350 tons at a value of £60,370, and compare favorably 
with 243 tons at a value of £47,424 for February. The value 
per ton of imports during March was £172. 

Lathes formed the largest class of machine tools exported 
during March, the value amounting to over £83,800. Drill- 
ing machines, which reached £34,000, and miscellaneous 
classes of machine tools which reached £34,700 in value. 
were other important items in the export returns. Among 
imports, grinding machines, with a value of £16,286, formed 
the largest single class. 


The value per ton of exports during 


General Engineering Field 


The contrasts noticeable in the machine tool industry are 
even more evident in general engineering work, and there 
are several instances in which the same branch of the in- 
dustry shows pronounced slackness and activity in the same 
districts. The electrical sections of the heavy engineering 
industries are well employed, and iron founders are kept 
very busy supplying the necessary heavy castings required 
for power plants. There is also an improvement in the de- 
mand for the smaller and medium types of electric motors. 

Rolling stock builders, despite a heavy output against 
old orders, continue to obtain sufficient new work for home 
and Colonial railways to maintain a high level of employ- 
ment. Manufacturers of boilers have recently improved 
their position considerably, and the prospects now appear 
much brighter than they have for many months. Mining 
machinery and oil-well equipment makers are kept fairly 
busy on export orders, while conveyor makers have recently 
completed several important contracts. 

Very little business is being placed for textile machinery, 
and there appears to be little prospect of early improvement 
in the home trade; textile machinery business for European 
centers is steady. though small in volume. Locomotive 
builders have received some orders in the last few weeks. 
Structural en: "°ers are busy in some districts, and there 
has been an increase in the demand for heavy weight bridges 
for railway purposes. Some important contracts for cement- 
making machinery have recently been received by a _ well- 
known Sheffield firm of steel makers. 


The Automobile Industry 


oa Efe 
per cent on imported automobiles has given general satis- 
faction in England and there is little doubt that the proposal 
will obtain Parliamentary consent. In the automobile and 
eyele trades there is evidence that the season’s output in 
point of numbers will easily constitute a record. Factories 
in the Coventry district are running day and night almost 
without exception, and unemployment in the district is re- 
duced to negligible proportions. The output of light and 
medium cars, already very large, is being increased, and is 
readily absorbed by the brisk home trade and the expanding 
markets. The demand for 
Several firms have waiting 


The proposal to reimpose the McKenna duty of 


requirements of the overseas 
motorcycles also is very strong. 
lists covering the entire output for three months to come, 
many of the machines being intended for export to the Con- 
tinent. The makers of commercial vehicles are now begin- 
ning to share some of the prosperity of the private car and 
cycle industry, and representations are being made with a 
view to getting the McKenna import duty extended to com- 
mercial vehicles. 
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Current Editorial Comment 


in the Machine-building and Kindred Industries 











ARE WE PROSPEROUS ? 

The complete statistics published by the Census Bureau 
of Manufactures for 1923 indicate that all previous records 
not for 
industry, but for the aggregate of all. Yet 1923 


of national production were surpassed in that year 
each was 
not considered, at the time, an unusually prosperous year. 
During its first four months business moved ahead rapidly: 
that 
But now that we 
have actual figures upon which to base comparisons we find 
that during a which 
“depressed,” this nation 


then for eight months a reaction set in was regarded 


as a “depression” by many business men. 


two-thirds was considered as 
exceeded all 


year of 
previous production 
records. 

without 
apparently 


The experience of 1923 is not its application at 


the present time. There is considerable dis- 


appointment because 1925 is not proving to be as much of 
a boom year as some optimists expected, although the ag- 
the country has never been so great 
Our industrial efficiency has kept pace 
with the increase of our manufacturing capacity. We now 
produce much with 


gregate production of 
in the same period. 
more and than 
ever before, so that many factories making only partial use 
of their buildings and plant produce more than in the past 
when a larger proportion of the equipment was active and 
This 
in activities where quantity production is possible, like the 
automobile, 
ilar 


less labor equipment 


a larger working force employed. is especially true 


tractor, sewing machine, typewriter, and sim 
industries. 


* * * 


IMPROVEMENTS IN THREADING TAPS 


High-speed tapping and the demand for more 
rapid tapping have stimulated a remarkable development in 


threading taps. A 


machines 


large proportion of our taps are now 
made from high-speed steel and cannot only be operated at 
Most of the high- 
although they 


cost from three to four times as much as the ordinary c¢ar- 


higher speeds, but also have longer life. 


speed steel taps have ground threads, and 


bon steel taps, are steadily reducing tapping costs. 


High-speed steel taps are not advocated for all tapping 
As the name implies, there is real economy in 
their use only when used at a high speed. In that 
lathe tools and 
other cutting tools made therefrom; they all must be oper- 


ated at high speeds to show real economy. 


purposes. 
respect 
from such steel are similar to 


taps made 


Some tap manufacturers use low tungsten steel for taps 
which require endurance but are not required to run at the 
same speeds as the high-speed steel taps. Investigation has 
not yet determined the exact relation between low tungsten 
steel taps and carbon steel tools; but as the subject is studied 
more thoroughly, the and conditions for 
each kind of tap is best adapted will be found. 


materials which 

These improvements in taps have had the peculiar effect 
of decreasing the volume of 
as fewer taps are required to do the same amount of work, 
fewer taps are The drill manufacturers 
have had the same experience. The forged high-speed drill 
will out-drill times the old fluted 
steel drill; and in spite of the expansion in our industrial 


instead of increasing sales; 


being sold. twist 


of today many carbon 
activities and the increase in the number of holes now be- 
ing drilled, fewer drills are being sold and the capacity of 
the twist drill plants is now larger than the demand. 
Wise and drills are the chief gainers by 
these developments, recognizing that it is poor economy to 
use low-capacity small tools that prevent high-capacity ma- 
chine tools from developing their full efficiency. 


users of taps 











FUTURE EXECUTIVES 


At this season of the year many engineering graduates 
begin work in various branches of the engineering field. 
Just how valuable each young engineer is to be as he tackles 
the knotty problems ahead will depend not only upon his 
initiative and ability, but also upon his attitude toward en- 
gineering work. It is essential, right from the beginning, 
for the engineer to realize the importance of the commercial 
side of engineering. Unless the engineer bears in mind con- 
tinually the importance of costs, as well as purely technical 
features, his value is impaired. 

In designing machines commercially. as well as mechan- 
ically, an engineer is not content merely with a mechanism 
capable of performing a certain function. 
quirement must be 


This primary re- 
followed by whatever simplifying pro- 
cesses will lower production costs. Simplification involves 
not only the elimination of all unnecessary parts through 
careful study of every practicable arrangement, but also the 
design of machine members so as to facilitate their manu- 
facture. The latter requirement emphasizes the importance 


of a thorough knowledge of machine shop practice, espe- 
cially as it pertains to interchangeable manufacture. 

The voung interested in 
executive position should pay particular attention to every 


factor entering into production costs. 


engineer who is obtaining an 


Again, an intimate 


knowledge of manufacturing methods is essential, but the 


efficient use of present equipment, and the possibilities of 


reducing net manufacturing using 


mechines or tools are also very important. 


costs by more modern 
Since machine 
tool builders are continually bringing out new or improved 
designs, it is evident that engineering executives must know 
about these developments, not merely because of interest in 
new mechanisms as such, but in their time- and labor-saving 
possibilities. It all comes down to this: For a given amount 
of ability the young engineer’s actual future value will be 
determined largely by his willingness to continue as a stu- 
dent throughout his entire career. 


THE TOOL AND CONTRACT SPECIALIST 
Fifty years ago many manufacturers of metal products 


built the machine tools used in their shops. In fact. some 
of our well-known machine tool builders began as makers 
of other products—rifles, sewing machines, and textile ma- 
chinery. In those days only the simplest types of machine 
tools were available. and such plants therefore found it 


necessary to develop machines for their own use. The re- 
sults were so satisfactory that they became primarily ma- 
chine tool builders rather than makers of* their original 


products. No manufacturer of other lines now would under- 
take the building of his own machine tools. 

The present tool and contract shop resembles the machine 
tool shop of forty or fifty years ago in that it is a logical 
development of the modern principle of specialization in 
manufacturing. A few years ago it was the common prac- 
tice for manufacturers to make most of their own tooling 
equipment. Now, the tendency is increasing to have tools, 
jigs. fixtures and gages made by shops that specialize in 
such work, just as machine tool builders specialize in cer- 
tain machines. Formerly, when the manufacture of a new 
product was undertaken, the first step was the hiring of a 
large number of tool designers and toolmakers to make the 
tools; but now this preliminary work may advantageously 
be handed over to shops that specialize on it, and the plant 
can be equipped from the start for manufacturing. 
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American Gear Manufacturers’ Convention 











. 
HE ninth annual meeting of the American Gear Manu- 
held at the William 
May 6 to 9, inclusive. An 
was considerably 


Association Was Penn 
Pa., 


attendance 


facturers’ 

Hotel, Pittsburg, 
usually large 
hundred 
present, in addition to guests and visitors. The first general 
Mark- 
made an 


un- 
recorded, over 


one representatives of member companies being 
session was called to order by the president, George L. 
land, Jr., of the Philadelphia Works, 
“The Business Man’s Political Obligations,” in 
which he amphasized the need for more interest in public 
and political affairs on the part of men engaged in indus- 
trial activities. In addition, he referred briefly to the past, 
and future of the American Manufacturers’ 
Association, and called especial attention to the importance 


Gear who 


address on 


present Gear 
of standardization work, as well as to the need for proper 


commercial standards in the suc- 


the 
view of 


American Society of Mechanical the 


the 


Engineers with 


having it adopted as a 
Standards 


presented by the 


national standard by 


American Engineering Committee. Progress re- 


ports were also committee 


and the committee on gear and pinions for electric railway 


metallurgical 
service. The inspection committee presented a report relat- 
ing to the inspection of cutters. 
mitted an 


The library committee sub- 
data and the non 
metallic gearing committee, as well as the herringbone com- 
mittee, presented progress reports. 


additional number of sheets, 


Extensive work has been done by the nomenclature com- 





cessful management of an indus- 
trial enterprise. 
Papers Presented before the 
Convention 
The following papers were pre- 


sented before the convention: 
“The Development of the Gear 
Art,” by Frank Burgess, pres- 
ident of the Boston Gear Works, 


Norfolk Downs, Mass.; “Limiting 
Spur Gear Design,’ by C. H. 
Logue, consulting engineer, Syra- 


cuse, N. Y.; ‘“Photoelasticity and 
its Application to Gear Wheels,” 
by Dr. A. L. Kimball, General 


Electric Co., Schenectady, N. Y.; 
“What has the Automotive Gear 
Manufacturer Added?” by E. B. 
Baltzly, assistant general man- 
ager, Warner Gear Co., Muncie. 
Ind.; “The Gear Industry on the 
Pacific Coast,” by Frank B. 
Drake, president, Johnson Gear 
Co., Berkeley, Cal.; “What are 
the Future Possibilities in Gear 
Manufacturing Equipment?” by 
F. W. England, vice-president, I1- 








mittee. The subject of nomenclature is a very important 

one, and includes the adoption of symbols for quantities 
that occur in gearing formulas. 

For several years the tooth form committee has been 

considering a standard for the 

14 1/2-degree interchangeable in- 

volute gear system. In August, 

1922, Earle Buckingham of the 

Pratt & Whitney Co., submitted 

such a standard to the sectional 


committee on gears of the Amer- 
ican Engineering Standards Com- 
mittee. This rack, accord- 
Mr. Waterman of the 
Brown & Sharpe Mfg. Co., shows 
substantially the Brown & Sharpe 
system, which has been the basis 
of the manufacture of the Brown 
& Sharpe gear cutters for many 


basic 
ing to 


years, and which can, therefore, 
be satisfactorily used as a basis 
for standardization. 


gear 
The Development of the Gear Art 


In his address on the develop- 
ment of gearing Mr. 
Burgess called attention to early 
practice in construction, 
referring to cast-tooth gears 


practice, 


gear 
and 
their gradual replacement by cut- 








linois Tool Works, Chicago. IIl.; 
and “Various Viewpoints of Stan- 
dardization,” by A. H. Timmer- 
man, president, Electric Power Club. An abstract of this 
paper will be found on page 821. In addition. a great many 
reports on standardization work were presented. 


General Standardization Activities 


In presenting the report of the general standardization 
committee, the chairman, B. F. Waterman, briefly reviewed 
the work that had been done by the various committees dur- 
ing the last six months, as shown by the reports presented 
before the meeting. The spur gear committee presented a 
very complete progress report. The worm-gear committee 
submitted tables for use as data sheets, these tables being 
based upon the present recommended practice of the asso- 


ciation. The sprocket committee presented a rearranged 


report of recommended practice, in which were combined ' 


the two existing recommended practices of the association 
in regard to roller transmission chains and sprocket. 

The differential committee submitted a report which was 
adopted as a recommended practice. The tooth form com- 
mittee presented a progress report of considerable interest, 
which will later be submitted to the sectional committee of 


tooth gears; the introduction of 

modern gear-cutting methods; 

and means for producing quiet 

E, J. Frost, Newly Elected President of the American running gears. He touched briefly 
Gear Manufacturers’ Association a 2 i 

upon the advent of the non- 


metallic gear and the great advance that has been made in 
the heat-treatment of Attention was then given to 
the question of tooth forms and to inspection methods. 

In the early days when the matter of accuracy was not 
so important, inspection methods and equipment were of a 
but with the gradual refine- 


gears. 


comparatively crude nature, 
ment of gear manufacture has come the development of in- 
struments and machines for more accurately testing gears. 
The author called attention to the needs for a noise testing 
device. There is a field for a simple noise testing instru- 
ment with a recording device, whereby noise can be mea- 
The 
is the noise 


sured in the same way as other properties of gears. 
author pointed out that the final test of a gear 
test. and regardless of what instruments have been used to 
check the accuracy of the gear in its manufacture, if it is 
noisy, it is still rejected. 


Ground-tooth Gears 


Considerable attention was given by Mr. Burgess to the 
subject of ground-tooth gears. In the course of his discus- 


sion, he mentioned that in one test undertaken at the Boston 
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Gear Works, an 8-pitch, 16-tooth hardened steel pinion, with 
the teeth ground, was meshing with a cast-iron spur gear 
of 8 inches pitch diameter. Both gears had a face width of 
1 1/4 inches, and were running at a peripheral speed of 600 
feet per minute. This combination was capable of actually 
transmitting 40 horsepower, whereas, according to the 
Lewis formula, the rating of a soft steel pinion running 
with a cast-iron gear of this size would not be more than 
5 horsepower. 

Other tests have proved that a similar combination works 
to satisfaction with ratios down to about 3 to 1, but when 
the ratio is less than this, it is necessary that both gears 
be made of hardened steel with the teeth ground. That 
gears of rather fine pitch can transmit enormous power 
has already been proved in the development of the trans- 
mission gears in automobiles, where gears with compar- 
atively fine pitches and narrow faces transmit from 50 to 
75 horsepower for a long period without any signs of wear, 
the gears, of course. in that case running at a comparatively 
high speed. 

Mr. Burgess stated as his opinion that ground-tooth gear- 
ing is only in its infancy. The general machine-building in- 
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durability; (f) standardization of all types of cutters to 
produce interchangeable gearing. 


Limiting Factors in Spur Gear Design 


In his paper “Limiting Spur Gear Design,” Charles H. 
Logue pointed out that the object was to show limiting 
values that may be safely employed with different angles of 
obliquity for various spur gear reductions. It is obvious 
that these values may also be applied to the design of bevel 
gears by employing the ratio of the virtual pitch radii in- 
stead of that of the pitch radii. In this very complete and 
highly analytical paper, the author considered the nature 
of tooth contact, the limiting rate of rolling contact, the 
limiting angles of action, the limiting numbers of teeth, the 
amount of slide during action, the relative safe wearing 
loads, interference, and the noise of gearing. 


The Photoelastic Method of Determining Stresses 


A. L. Kimball, in his paper on photoelasticity, pointed 
out that one of the most difficult problems that the mathe- 
matician is called upon to aid the engineer in solving is that 
of finding the stress distribution in an irregularly shaped 
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dustry is gradually realizing the importance of a durable 
and practically frictionless gear tooth, and therefore it is 
now found that hardened and ground gears are embodied in 
several machines in the industrial field. 


Advantages of Ground Gears 


Some of the advantages of the hardened, ground-tooth 
gear were summed up as follows: (a) The durability is 
many times as great as that of soft gears; (b) the efficiency 
reaches a maximum, so that the horsepower transmitted 
may be many times that of soft gears of similar size; (c) 
minimum weight and minimum space per horsepower trans- 
mitted are obtained; (d) warpage is eliminated, thereby 
making the ground gear superior to the ordinary burnished 
gear. 

The only disadvantage of the ground tooth pointed out by 
Mr. Burgess is the expense of production, but recent devel- 
opments indicate that this obstacle will soon be eliminated. 

In closing, the author pointed out that he is Jooking for- 
ward to the following further developments in the gear in- 
dustry: (a) Improvements and simplifications of gear-cut- 
ting machinery; (b) improvements in cutters for gear teeth 
for obtaining greater accuracy and production; (c) better 
methods for teaching operators and foremen the art of gear- 
cutting; (d) further advantages from the use of hardened 
or heat-treated gears; (e) further development of the meth- 
ods for grinding gears to produce increased efficiency and 
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object. In fact, there are only a very few practical cases of 
loaded irregular bodies where the stress can be calculated 
with any degree of certainty. The approximate methods 
customarily used often give results that may be in error as 
much as 200 per cent. Until the photoelastic method was 
developed, no experimental solution of the problem had been 
obtained which could be applied in a practical way. It has 
long been known that transparent materials under stress 
become doubly refractive to light, so that the light passing 
through them is altered, and this double refracting property 
of transparent materials has been applied to obtain practical 
results in stress measurements. 

Briefly, the photoelastic method consists in passing polar- 
ized light through a transparent model, thereby altering the 
light in proportion to the stress at each point in the model. 
When the transmitted light is passed through a suitable 
optical device, it may be projected upon a screen or photo- 
graphic plate, where the analysis of the colored image will 
indicate the exact stress distribution in the transparent 
model. 

The process of measuring the stress by the photoelastic 
method is, therefore, divided into three parts: (1) The con- 
struction of a transparent model of the body in which the 
stress distribution is to be found; (2) the measuring of the 
stress distribution in this model by means of polarized 
light; and (3) the translation of the stress distribution 
from the model to the original body. 
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The models are usually made from transparent celluloid 
sheets from 3/16 to 1/2 inch thick. Celluloid is comparative- 
ly easily machined and has a reasonably high optical con- 
stant, so that the required color images of the stress can be 
obtained without subjecting the model to excessive stresses. 
The polarized light is produced by means of a special optical 


device. When once the stress in the model has been deter- 
mined, the translation of the results to steel is a simple 
matter, because in all truly elastic bodies similarly loaded, 
the stress distribution is similar. The celluloid model may 
perhaps be loaded only one-hundredth as much as the steel 
gear would be. To find the stress in the steel gear, multiply 
the stress at each corresponding point in the celluloid model 
by 100. 


Application of Photoelastic Method to Gears 


In applying the photoelastic method to gearing, there are 
two cases for which it may be used: (1) For gear teeth 
under static load, and (2) for the study of stresses in revolv- 
ing gears. The tests made on revolving pinions is especially 
interesting because these involve impact effects, and pos- 
sibly vibration effects. The photoelastic observations must 
be made while the celluloid gears are revolving under load. 
The most difficult problem to be solved in developing this 
method, was to obtain a stationary image suitable for photo- 
elastic analysis, which would show the stress distribution 
in the revolving pair of gears. This was accomplished by 
the use of a repeating electric spark occurring at the suc- 
cessive instants when the stress distribution in a particular 
tooth would repeat itself, as the stress passed through its 
cycle of changes during each revolution. In other words, 
the electric spark illuminating the celluloid gear has to be 
timed so that the photographic image is transmitted to the 
plate each time the revolving gear occupies the same rela- 
tive position in the mechanism. 


The Automotive Gear Manufacturer 


In his address “What has the Automotive Gear Manufac- 
turer Added?’”, Mr. Baltzly reviewed the development of the 
cutting of gears for automobiles from the earliest days of 
this industry, showing how the gear manufacturer has re- 
peatedly aided the automobile manufacturer in obtaining a 
product suitable for the extremely difficult conditions of 
service to which automobile gearing is subjected. The 
author went into considerable detail in regard to the many 
different developments that have taken place, pointing out 
how the gear specialist has become a necessary part of the 
automobile industry. He pointed out the present tendency 
on the part of some automobile manufacturers to produce 
their own gears, and emphasized how in many cases the 
automobile builder is increasing, rather than decreasing, 
his costs by this procedure. 

Many automobile manufacturers greatly underestimate 
the value of the experience of the gear specialist, and for 
that reason have had to pay for many costly errors made 
by their own gear-cutting departments, who have not had 
the wide experience of the specialist. The manufacturer, 
whether in the automobile or in allied fields, who has in 
the past bought his gears from a plant specializing in this 
product, but who is contemplating putting in a gear-cutting 
department of his own, was advised, in the discussion that 
followed Mr. Baltzly’s paper, to study Mr. Baltzly’s analysis 
carefully before arriving at a definite conclusion. 


Industrial Developments on the Pacific Coast 


In his address on “The Gear Industry on the Pacific 
Coast,” Mr. Drake gave a review of the entire industrial 
situation in the states west of the Rocky Mountains. His 
paper contained complete statistics, indicating the future 
industrial possibilities and the distribution of the markets 
in the west. The gear industry will follow other industrial 


developments, and hence, wherever the industrial develop- 


ments are the greatest, there are better possibilities for an 
increased volume of industrial gear business. 
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Future Possibilities in Gear Manufacturing Equipment 


“In his paper on “What are the Future Possibilities in Gear 
Manufacturing Equipment?” Mr. England referred to many 
new and apparently startling possibilities in the gear-cut- 
ting field. He predicted that automatic gear generating ma- 
chines equipped with hobs made of steel, with increased 
strength and hardness, will soon appear in the field. He 
particularly emphasized the importance of the ground gear, 
much in the same way as Mr. Burgess had. 

“In spite of all the experiments and machines built for 
grinding gears,” said the author, “gear grinding has not 
yet come into its own. Is it not waiting for the grinding 
machine that works on the continuous molding-generating 
principle—the machine that will be to grinding what the 
hobber is to milling and planing? I believe the time is not 
far away when such a machine will be developed and will 
revolutionize the method of making hardened gears. In 
fact, all gears will then be ground, for the same reason that 
it is less expensive today to produce accurate cylindrical 
work on a grinding machine than it is on a lathe, even 
though the material be soft. It has often been said that a 
hob with an infinite number of teeth will fulfill the require- 
ments for generating perfect gear teeth. The abrasive hob 
complies with this theory, as the number of cutting teeth 
in a grinding wheel approaches infinity.” 


Election of New Officers 


Four members were elected to serve on the executive com- 
mittee for three years: E. J. Frost, of the Frost Gear & 
Forge Co.; C. F. Goedke, of the William Ganschow Co.; E. 
W. Miller, of the Fellows Gear Shaper Co.; and W. H. Phil- 
lips. of the R. D. Nuttall Co. The officers for the coming 
year will be as follows: E. J. Frost, president; A. F. Cooke, 
first vice-president; B. F. Waterman, second vice-president: 
and C. F. Goedke, treasurer. 

In a brief statement to the association, the new president. 
Mr. Frost, said that each succeeding generation owes much 
to the era in which it lives, and has a measureless obliga 
tion to pass on to posterity—not so much material wealth 
as the things for which wealth (unfortunately) has come 
to be the universal yardstick. “For myself and this or 
ganization, “said Mr. Frost, “I crave the willingness and 
ability to lift ourselves out of a mere struggle of material 
ism to a plane where we and our employes are working at 
an avocation rather than at a job, where the joy of creation 
and effort outweighs the pay envelope, and where mind has 
supremacy over muscle, so that labor, abetted by ingenuity, 
will produce much more, possibly with less fatigue, than at 
present; and out of it all shall come for the worker an in- 
creasing participation in the worthwhile pleasures of life; 
more of education; more of art; more of music; more of 
recreation; and more time for the children that so soon 
slip away from us into homes and activities of their own. 
These things have come to some extent in the past, are 
being realized in the present, and ought to bring greater 
fulfillment in the future.’ He also referred to the impor- 
tance of the standardization work carried on by the associa- 
tion and to other activities vital to any industrial organiza- 
tion, to which attention should be given during the coming 
year. 


Newly Elected Members 


Confirming the membership committee’s report, the Cen- 
tral Gear & Mfg. Co., of Indianapolis, Ind., with W. Carlton 
Starkey as executive member, was elected to membership. 
In addition, the following associate members were elected: 
William W. Miller from the General Electric Co.; John P. 
Breuer from the Barber-Colman Co.; A. R. Ford and F. G. 
Glasheen from the Frost Gear & Forge Co.; George P. West 
from the Niles-Bement-Pond Co., A. H. Frauenthal from the 
Automobile Machine Co.; W. R. Elsenhans from the Dia- 
mond State Fiber Co.; and John F. Chafee from the Brown 
& Sharpe Mfg. Co. 
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ELONGATION 
When a 
in a testing machine, it elongates a certain amount before 
it breaks. This elongation indicates the toughness of the 
material, or the degree to which it is likely to give warning 
before it will actually break. 


metal or metal alloy is tested for tensile strength 


is measured 
as the percentage of stretch or elongation in a given length 


The elongation 


of the original piece, this length being frequently assumed 
as 2 inches. For example, if on a test piece a section 2 
inches long at the point of rupture is found to be 2% inches 
long after rupture, the elongation in 2 inches is 25 per cent. 
The elongation should always be recorded for a given stan- 
dard length, such as 2 inches, in order that comparison may 
be made between various materials. If it is not recorded in 
a standard length, as mentioned, the results will not be di- 
rectly comparable, because the total elongation of the whole 
test piece consists partly of a general extension distributed 
fairly uniformly over the whole length of the piece, and 
partly of a local elongation in the vicinity of the place where 
the specimen breaks. This local elongation is much greater 
than the elongation distributed over the whole length of the 
specimen, and is practically independent of the total length 
of the piece; hence, the importance of always measuring the 
elongation in a given length, such as 2 inches. 


FERRO-MANGANESE 

Ferro-manganese is an alloy of manganese and iron, con- 
taining generally about 80 per cent of manganese, 15 per 
cent of iron, and 5 per cent of carbon, with small percent- 
ages of silicon and other impurities. Ferro-manganese is 
used for recarburizing when making steel by the Bessemer 
and open-hearth processes. 


COMPOUND STRESSES 

Stresses acting in two or three directions at the same time 
are called “compound stresses.” An example is found in a 
long thin cylinder closed at each end and subjected to inter- 
nal fluid pressure. There is a tangential stress which tends 
to burst the cylinder along a line parallel with the axis, as 
well as a longitudinal stress, due to pressure on the heads, 
which tends to tear the cylinder apart in a plane perpendi- 
cular to the axis; that is, a small square in the wall of the 
eylinder is subjected to stress in two directions, each at 
right angles to the other. Similar examples are found in 
stresses due to combined bending and twisting in a shaft, 
stresses due to centrifugal force in a rotating wheel disk; 
and stresses in a hub pressed on a shaft. 


FORCED OR PRESSED FITS 

“Forced” or “pressed” fit is the term used when a pin. shaft, 
or other cylindrical part is forced into a hole of slightly 
smaller diameter, ordinarily by the use of a hydraulic press 
or some other type of press capable of exerting considerable 
pressure. A forced fit has a larger allowance than a driving 
fit, and therefore requires greater pressure for assembling. 
Crankpins, car-wheel axles, and similar parts which must 
be held very securely, are given forced or pressed fits rather 
than driving fits. The allowance per inch of diameter 
usually ranges from 0.001 to 0.0025 inch, 0.0015 inch being 
a fair average. Ordinarily, the allowance per inch decreases 
as the diameter increases; thus the total allowance for a 
diameter of 2 inches might be 0.004 inch, whereas, for a 
diameter of 8 inches, the total allowance might not be over 
0.009 or 0.010 inch. In some shops, the allowance is made 
practically the same for all diameters, the increased surface 
area of the larger sizes giving sufficient increase in pressure. 


FREQUENCY 

Sixty cycles is the standard lighting frequency in the United 
States. If a lower frequency is used, fluctuations in the light 
likely to occur. At 40 this flickering is not 
essentially objectionable, but at 25 cycles, it is quite percep- 
tible, and this frequency is not 
except in an emergency. 


are cycles, 


used for lighting service 


GAS PRODUCERS 

The gas producer is an apparatus for the manufacture of 
combustible gas from solid fuel. Briefly described, it con- 
sists of a space enclosed by refractory materials and con- 
taining solid fuel (coal, coke, wood, or peat) at a high tem- 
perature, through which air and steam are caused to pass. 
The reaction between the air and steam and the fuel, which 
latter consists largely of carbon, causes the formation of 
hydrogen and carbon monoxide. These two combustible 
gases, mixed with the inert nitrogen introduced by the air. 
form a gas known as “producer gas.” 

Gas producers are classified as “pressure producers” and 
“suction producers.” In pressure producers, the air and 
steam are introduced into the producer at a pressure greater 
than that of the atmosphere, and the gas leaves the pro- 
ducer at a pressure slightly above the pressure of the out- 
side air. In the suction producer, the air and steam are 
drawn into the producer by creating a partial vacuum in it, 
and the gas leaves the producer at a pressure lower than 
that of the atmosphere. Generally speaking, pressure pro- 
ducers are commonly used in metallurgical work, where the 
gas is employed for heating furnaces, since it is easier to 
handle and transmit the gas when it is at a pressure slightly 
above, rather than below, that of the atmosphere. Suction 
producers are used principally for furnishing the fuel gas 
for gas engines, because the gas is cleaner; the suction of 
the engine piston furnishes the necessary partial vacuum 
required for drawing from the producer the quantity of gas 
needed for the engine. The commercial designs of producers 
may be classified as five distinct types: The up-draft pres- 
sure type; the down-draft pressure type; the up-draft suc- 
tion type; the down-draft suction type; and the combined 
up-and-down-draft suction type. 


GARNET 

The garnet is a natural abrasive that is extensively used in 
woodworking industries and for other purposes. It is a min- 
eral that varies widely in chemical composition and color. 
The variety most commonly used as an abrasive is Known as 
“almandite,” which is of a deep-red color. This color, how- 
ever, changes as the material is broken into smaller par- 
ticles, becoming lighter. Most of the garnet used for abra- 
sive purposes in the United States is obtained in New York 
state. The almandite garnet is found in the form of crystals 
in a gangue rock, from which it is separated by crushing 
and concentrating mechanically in a device known as a jig 
concentrator. . 

The hardness of garnet, according to Mohs hardness scale, 
is about 7. According to this same scale, the diamond, which 
is the hardest substance, is represented by 10, while tale, 
which is the softest mineral, is represented by 1. Garnet 
seems to possess just the right degree of strength, hardness, 
and brittleness for cutting wood fiber and producing a smooth 
finish. Its brittleness insures new cutting edges being con- 
stantly presented to the work, and the cutting edges remain 
sharp, owing to its degree of hardness. As garnet has a 
low point of fusion, it is impossible to bond it in the form of 
wheels, except by using vegetable and silicate of soda bonds. 








Interesting Engineering Items Arranged in Compact Time-saving Form 
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PUMPING HOT WATER 

When. hot water or other hot liquids must be pumped, it is 
usually advisable, if not necessary, to place the pump low 
enough for the water to flow into it by gravity. While the 
boiling point of water is 212 degrees F. at atmospheric pres- 
sure, a reduction of pressure causes a reduction ‘in the boil- 
ing temperature; consequently, when the temperature of the 
water exceeds about 180 degrees F., it cannot be lifted by 
the action pump, the of the 
given off by the water in the suction pipe and pump ecylin- 


of a because pressure vapor 
der counteracts the atmospheric pressure, which otherwise 
would the water upward. If the temperature ap- 
proaches this point, there should be a head of from 10 to 15 
feet on the “suction” and the inlet 


erably be larger than the regular size. 


force 


side, pipe should pret- 


MILL FILE 

Mill files are parallel in thickness from the heel to the point 
and usually tapered so that the width at the end equals about 
three-fourths the width of the stock. The mill file is 
“blunt” or of equal width and thickness throughout 
its length. Quite a number of mill files having one round 


also 


made 


edge are used, and some are provided with two round edges. 
The teeth are ordinarily single-cut, bastard. This file is used 
in machine shops for lathe work, draw-filing, and, to 
It is also employed for 
The mill files of the round edge 
type are used for filing the gullet or space between saw teeth. 


some 
extent, for filing brass and bronze. 
sharpening metal saws, ete. 


ENGINEER'S CHAIN 


Measurements were formerly made either with a Gunter’s 


or an engineer's chain. The former has 100 links, each 7.92 
inches long, making the total length 66 feet, or 4 rods. The 
handles and the center of the chain are fitted with swivels 


to prevent kinking, and at every tenth link from either end 
is attached a brass tag with one, two, three, or four prongs 
The fifty-link mark is round in form 
The 
one just 
making 
Measurements 


to assist in measuring. 
so that it may be easily distinguished from the others. 
chain construction to the 
described, except that the links are one foot long, 
the total length of the chain 100 feet. 
with a chain are likely to be inaccurate unless great care 
is taken, owing to the the center, due to 
weight, and also to changes in length caused by wearing 
at the joints or by the links becoming bent. For the usual 
work around a manufacturing plant, a steel tape of good 
quality, divided into feet and decimals of a foot, is much 
better than a chain. Tapes of this kind may be obtained 
either in 100-foot lengths. 


engineer's is similar in 


made 


sagging at its 


50- or 


ANVILS 

The quality of an anvil can generally be judged by its ring, 
a good anvil giving out a clear, sharp sound when struck 
with a hammer. If soft or defective, the sound will be dull. 
A good anvil so mounted that it gives out a full volume of 
sound is easier to work upon than one having a-dead ring. 
Anvils ordinarily vary in weight from 150 to 300 pounds. A 
mistake is often made in selecting anvils that are too light 
for the service required. A 300-pound anvil is suitable for 
almost any kind of machine blacksmithing, and, if of this 
weight or heavier, it will not move around while in use or 
need to be strapped to its block. The square hole in the face 
of an anvil for receiving the cutting and forming tools is 
called the “hardie hole,” and the small round hole near it, 
the “pritchel hole.” Anvils are usually made with a wrought- 
iron body to which is welded a hardened steel face. 


SPECIFIC HEAT 

The specific heat of a given substance is the ratio of the 
heat required to raise the temperature of a certain weight 
of the substance one degree F. to that required to raise the 
temperature of the same weight of water one degree. As 
the specific heat is not constant at all temperatures, it is 
generally assumed that it is determined by raising the tem- 
perature 62 to 63 For substances, 
however, it is practically constant for temperatures up to 
Considerable difficulty has been experienced 


from degrees F. most 


212 degrees F. 


in determining the specific heat accurately. In the case of 
solid bodies and liquids, methods have been developed by 
means of which the specific heat has been determined to 


Within an accuracy of probably 0.5 per cent, but in the case 
of gases, the specific heats are less accurate, as evidenced 
by the fact that dif- 
ferent values. solids, 


different investigators give somewhat 

The fact that slight impurities in 
liquids, and gases affect the specific heat must also be taken 
into the figures given in table 
of specific heat may be expected to vary slightly from fig 
ures given in other tabulations. 


consideration. Hence, any 


SIEMENS-MARTIN PROCESS 


The open-hearth process of making steel has been desig- 
nated by various terms. In connection with the original 


open-hearth process (acid) developed by C. W. Siemens, pig 
iron was used without scrap, and ore was added to oxidize 
the impurities: hence, the name “pig and ore process.” 
of molten pig 
development of the Martin brothers; 
of the 


and “pig and scrap process.” 


The 


addition scrap to iron without ore was a 


consequently, the origin 
“Martin 
In the United States the term 
the 


terms “Siemens-Martin process,” process,” 


“open-hearth process” is generally used, name being 


based upon the type of furnace employed. 


VAPOR LAMPS 
To this class of lamps belong the mercury-vapor lamps and 
the Moore tube. In the mercury-vapor are lamps, the are is 


tube, for one 
off 


stream, 


evacuated used 
both 


by luminescence of the 


formed in an 


and sometimes 


mercury being 
The 
Vapor in 


light is given 
the are 
The length of the 
depending upon the vapor 
which the lamp is 
The light from mercury tubes has a bluish-green 
color, and is characterized by an entire absence of red light 
The high actinic quality of the rays makes it a very 
efficient lamp for photographic work, and it is also useful 
in revealing detail. 


for electrodes. 
mercury 
the electrodes contributing no light at all. 
1.25 to 50 inches, 
pressure, candlepower, and 
designed. 


are varies from 


voltage for 


rays. 


The Moore tube lamp consists of a glass 


tube filled with a rarefied gas through which an electric 
discharge takes place. The color of the light and the effi- 


ciency depend upon the kind of gas used and upon the pres 
sure in the tube. 


AIR IN SATURATED CONDITION 


Saturated air is air containing the maximum amount of 
water vapor possible at any particular temperature and 


barometric pressure. Atmospheric air usually contains an 


saturated air. 
The amount of moisture in atmospheric air relative to the 
amount of moisture in saturated air (humidity) 
daily by the United States Weather Bureau, as well as the 
mean temperature and the barometric pressure. 


amount of moisture (water vapor) less than 


is reported 


Variations 
in the amount of moisture modify the specific heat of air, 
and therefore the specific heat of dry air at a given temper- 
ature should be corrected for the actual humidity condition. 
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Milwaukee Meeting of Mechanical Engineers 











HE spring meeting of the American Society of Mechan- 

ical Engineers was held in Milwaukee, Wis., May 18-21. 

An extensive program of papers was presented. Sep- 
arate sessions were devoted to machine shop practice, ap- 
prenticeships and shop training, hydro-electric engineering, 
forest products, the use of pulverized coal, municipal engi- 
neering activities of the city of Milwaukee, properties and 
testing of materials, materials handling, industrial power, 
steam power, railroad engineering, and management. 


Recent Investigations in Turning and Planing 


In a paper entitled “Recent Investigations in Turning and 
Planing and a New Form of Cutting Tool,’ Dr. Hans Klop- 
stock gave an account of experiments that have been con- 
ducted in the machine tool laboratory of the Polytechnic 
Institute of Berlin. The cutting tests proper were preceded 
by a study of the lathe and the instruments used, to ascer- 
tain their behavior under various conditions. In the main 
tests it was aimed to determine the influence upon the cut- 
ting forces of the following factors: Cutting speed, chip sec- 
tion, shape of tool, and characteristics of the materials cut. 

As a result of these observations a new form of tool has 
been designed which, the author claimed, permits a higher 
cutting speed and a larger chip section than is practicable 
with the standard tools now used. The results of some of 
the tests made in various German railway shops were given, 
in which the relative life of the cutting edges of the new 
and the old tools under the same conditions was compared. 
It was claimed, from results obtained in 
shops, that on the average, production cin be iner 
about 30 per cent by means of the new tool. 


various foreign 


ased 


Defects in Large Forgings 


In a paper relating to forging practice, J. Fletcher Harper 
pointed out some of the common defects encountered in 
large forgings and gave a brief explanation of their causes. 
He also outlined methods used to insure uniform and homo- 
geneous material. He emphasized that in many cases the 
seriousness of flaws or defects cannot be accurately deter- 
mined by laboratory means, and that it is only after years 
of experience under actual operating conditions that one can 
ascertain the effect of certain defects in various types of 
equipment. The experience thus gained may lead one to 
disregard certain defects in forgings for certain types of 
equipment, while the same defects must be the cause of re- 
jection of the forging when used for other equipment. 

The author also mentioned that the statement is often 
made that the materials of today are not so good as they 
were formerly. This, he said, is not true. They are very 
much better today, but the conditions under which they are 
used are more severe than those met with in former days. 
The present severe service requires greater uniformity and 
‘homogeneity of materials. 

The author classified the defects found in forgings under 
two heads; first, those inherent in the material, and second, 
those caused by the method of producing the material. It 
is very common to find both of these kinds of defects in 
the same parts, and frequently one will either so mask or 
aecentuate the other that it is difficult to reach definite con- 
clusions as to the actual cause. Under the heading of de- 
fects in the material itself, the author discussed variations 
in composition, piping and gas pockets, cracks, slag lines, 
and “ghost” lines. Under the heading of defects due to the 
production of the material, he discussed laps, star cracks, 
clinks, improper reduction, and heat-treatment. 

Another paper of interest in connection with the inspec- 
of materials was presented by I. E. Moultrop and 


tion 








E. W. Norris on the “X-Ray Examination of Steel Castings.” 
The examination of materials by X-rays was suggested in 
the early days of X-ray work, but it is only recently that 
apparatus and methods have been developed to a_ point 
where satisfactory commercial work can be undertaken. 
This paper outlines the methods now used and the results 
that can be obtained by X-ray examination. 


The Economics of Shop Management 


Several thorough and carefully prepared papers relating 
to the calculations necessary for determining savings that 
may be obtained by improved shop equipment were pre- 
sented. James A. Shepard and George E. Hagemann in their 
paper “Formulas for Computing the Economies of Labor- 
saving Equipment” developed five simple equations for de- 
termining the economies of an installation of labor-saving 
equipment. These formulas show the maximum investment 
that will earn simple interest; the yearly cost to maintain 
the mechanical equipment ready for operation; the yearly 
profit in excess of simple interest from the operation of the 
equipment; the yearly profit from operation in per cent on 
investment; and the years required for complete amortiza- 
tion of investment out of earnings. 

An application of the formulas for computing economies 
of labor-saving equipment was presented by George Lang- 
ford, Jr., in which the specific savings obtained by the use 
of an elevating platform truck in a wire drawing and mag- 
net wire plant were presented in detail. 

Another paper of specific interest in the machine shop 
field.was presented by R. J. Wadd. In this paper, the econ- 
omic efficiency of the full automatic turret lathe in com- 
parison with the semi-automatic turret lathe was considered. 
Specific comparisons covering the machining of winding 
drums for hoists and the machining of hoist gear cages 
were given in this paper. 


Apprenticeships and Shop Training 


“A National Apprenticeship Program” was the title of a 
paper presented by Harold S. Falk. In this paper the author 
emphasized the need for more systematized apprenticeship 
training in the industries, and reviewed the Milwaukee ex- 
periment in vocational education. He also advocated the 
formation of a national organization to promote apprentice- 
ships on a national basis, not simply through the individual 
efforts of isolated plants here and there, but by the com- 
bined efforts of the industries of the nation. “Safety,” the 
author said, “has become a household slogan. Apprentice- 
ship must become a similar slogan. We must make our 
efforts through a national body, properly endowed and sup- 
ported, and through a nationwide crusade that will kindle 
the light of a new industrial education in every American 
community. We need a national organization with a national 
program to administer apprenticeship. The burden of train- 
ing must be properly apportioned among our communities. 
Educational and instructional matter must be gathered to 
be used again where its effectiveness will be the greatest.” 
In closing, the author emphasized that the tradition of ap- 
prenticeship is needed in modern American industrial life. 

The following officers were nominated for the year 1926: 
President, William L. Abbott, chief operating engineer, Com- 
monwealth Edison Co.; vice-presidents, Alex. G. Christie, 
Johns Hopkins University; William T. Magruder, Ohio State 
University; and Roy V. Wright, managing editor, Railway 
Age; managers, Robert L. Daugherty, California Institute of 
Technology; William Elmer, division superintendent, P.R.R.; 
and Charles E. Gorton, chairman American Uniform Boiler 
Law Society; treasurer, Erik Oberg, editor, MACHINERY. 
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N the manufacture of metal parts in large quantities, a 
| common problem is to decide whether certain operations 
being performed in standard machine tools could not be 
carried out more economically in machines built especially 
for those operations. The automobile industry, in particular, 
is confronted with this problem, because the intense competi- 
tion in this line necessitates that production costs be kept 
as low as possible. Then, too, special machines can be more 
readily applied in automobile plants than in other shops, as 
the quantity of parts of one kind produced is generally 
sufficient to keep special machines busy. This is a factor 
that often governs the true value of such machines. 

The construction of special machines is usually interesting 
to other machine designers, because one or more unique 
mechanisms incorporated in them can often be used advan- 
tageously in the design of other types of machines. A num- 
ber of special machines built by The Avey Drilling Machine 
Co., Cincinnati, Ohio, for drilling operations on automobile 
parts, are described in this 
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Drilling Machines 
of Unusual Design 





Special Machines and Indexing Fixtures 
Developed Primarily for Drilling Oper- 
ations in Automobile Plants 





drives the drill spindle through a rack. The forward feed 
of the spindles is governed by the setting of block D, while 
the return is controlled by a collar on one of the spindles 
striking the spindle head. 

Two of the buttons on the upper control panel E control 
the individual spindle motors, each button controlling two 
of the motors. This arrangement allows the machine to be 
used in a number of ways. For instance, if six holes are 
to be drilled in a piece, the fixture can be indexed three 
times and only two holes drilled at each indexing. Each 
button controls opposing spindles. The third button governs 
the operation of the pump motor. 

The thrust of pinions C on the ring gear is taken by a 
double-row ball bearing placed opposite each pinion as shown 
at F. The lower drill spindles are equipped with guards 
that prevent chips from getting into the spindle bearings 
or oil from running into the motor bearings. The oil drains 
into a tank located between these two spindles from which 

it is drawn by the pump. The 





article. While the general de- 
sign of each machine is spe- 
cial, standard units and parts 
have been used wherever pos- 
sible so as to reduce the cost 
of building and lessen re- 
placement problems. 
Four Radial Spindles Hand-fed 
from One Point 

A number of interesting 
features are embodied in the 
machine illustrated in Fig. 1, 
which is equipped with four 
spindles, spaced 90 degrees 
apart, for drilling automobile 
drag links. The work is held 
in a jig that is fastened to 
the machine table (not shown 
in the illustration). All the 
spindles are fed simultane- 
ously (by hand) by merely 
operating lever A, which is 
mounted on the same shaft 
as the pinion that drives the 
large ring gear B. The other 
heads are provided with sim- 
ilar pinions C which engage 
the teeth of the ring gear; 
hence a movement of the ring 
sear feeds the pinions of the 
other three heads an amount 
equal to the feed of the first 
pinion. The shafts on which 














rotor of each spindle motor 
is mounted directly on a 
sleeve in which the spindle 
slides so as to obtain a drive 
without intermediate gears. 
Two ball bearings are pro- 
vided for the sleeve and one 
for the spindle. 


Spindles Fed through'Universal 
Joints and Telescopic,Shafts 


There are unlimited possi- 
bilities in the use of universal 
joints and telescopic shafts 
for simultaneously feeding a 





number of spindles on one 
machine. Fig. 2 shows a 
standard single-spindle ma- 


chine equipped with a four- 
spindle drill head on the main 
spindle and with two special 
spindles located in the hori- 
zontal plane at an angle to 
each other. These two spindle 
units are driven by individual 
motors, and their feed pinioas 
are connected through tele- 
scopic shafts, universal joints, 
and bevel gears to the stand- 
ard power feed of the machine. 

With this arrangement, 
four drills in the multiple 








these pinions are mounted 
arry 


ae Fig. 1. 
a second pinion that 


Machine with Four Radial Spindles which can be fed 
simultaneously through One Lever 


head and one in each of the 
table spindles are fed 
simultaneously to drill six 


two 
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holes in a transmission plate 
held in a fixture, which is not 
shown in place. Various com- 
binations of spindles could be 
arranged; for instance, the 
two table spindles could be 
kept in the same or in an- 
other angular.. relation to 
each other and at the same 
time be inclined at an angle 
to the horizontal plane. These 
spindles are 3/8 inch in size, 
but they could be of a dif- 
ferent size and run at any 
speed. The individual motors 
are of a drawn-shell design, 
and direct-connected to their 
respective spindles by means 
of a ball-bearing sleeve. Fans 
provide ventilation for the 
motor. 

In Fig. 3 is shown the up- 
per part of a light machine 
equipped with two spindles 








feeding it, the two side spin- 
dles being fed by spiral pin- 
ions, similarly mounted, which 
engage straight-tooth racks. 

On the left-hand end of the 
pinion shaft there is a grooved 
pulley over which a cable 
may be seen running to sev- 
eral idler pulleys. This cable 
is attached to a counterweight 
for the spindle head. Power 
is delivered to the feed-box 
from the right-hand pulleys 
at the top of the machine. 
The spider wheel on the left- 
hand side is employed to ad- 
just the position of the spindle 
head up or down on the 
column. 

The crankcase is slid into 
the jig from the right-hand 
end, and is located approxi- 
mately between hardened 
plates and against a pin. 








for drilling six smoke holes 
around an automobile piston. 
The piston is held vertically 
in a fixture that is indexed three times. At each indexing, 
two holes are drilled by simply turning the spider wheel 
on the right-hand head. The rack pinion of this head is 
connected by three universal joints and telescopic shafting 
to the rack pinion of the left-hand head, and because of this 
construction, both spindles are advanced or returned to- 
gether. Two of the universal joints are supported by a 
bearing that extends from the left-hand head. 


Fig. 2. 


Machine with Three Spindles at Different Angles in an 
Inclined Plane 


Three oil-holes located at different angles in one plane 
are drilled in a crankcase by means of the machine shown 
in Fig. 5. The three spindles are carried in a head which 
is mounted on an angular face of the machine column. 
The central spindle is connected directly to the main drive, 
and the other two spindles are driven from the central 
spindle through bevel gears. Simultaneous feeding of the 
three spindles is accomplished through the gear-box at the 
right-hand end from which a shaft runs horizontally past 
each spindle. On this shaft is mounted a spur gear which 
engages rack teeth on the sleeve of the central spindle for 


Special Machine equipped with Three Spindles that are fed 
Simultaneously by Universal Joints and a Telescopic Shaft 


Then the shaft running along 
the front of the jig at the top 
is turned to lower two plung- 
ers into holes previously reamed in the casting, these 
plungers being operated through rack and pinion mecha- 
nisms. Guide bushings are provided for the drills. In 
operation, the drills advance rapidly until one of them 
touches the work, at which time the feed is automatically 
engaged. One operator tends two machines. 


An Ingenious Indexing Fixture 


A two-spindle machine is shown in Fig. 4, equipped with 
an unusual fixture used in drilling 216 holes, 1/8 inch in 
diameter, around a piece only 1 3/4 inches in diameter by 
1 1/4 inches long. Two of these pieces are shown lying 
on the table of the machine. There are nine rows of twenty- 
four holes each, the holes in the different rows being stag- 
gered so that the closest center distance is about 5/32 inch. 
This fixture indexes the work not only radially but also 
longitudinally, and in addition to the indexing features, it 
stops the vertical movements of the machine spindles when 
the part is completed. The spindles have an automatic feed 
and rapid return and advance. The construction of the fix- 
ture may be clearly understood from Fig. 7. 

















Fig. 3, 


Another Example of the Use of Universal Joints and a 
Telescopic Shaft for feeding Two Spindles 























Fig. 4, Fixture developed to facilitate drilling 216 Holes around 


a Small Part 
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Fig. 5. Equipment for drilling Three Holes in a Combined Crankcase 


and Cylinder Block 


Before starting an operation, handle A is rotated to wind 
up on drum B the cable of a weight that furnishes the 
power for indexing the fixture during the entire operation. 
Handle C is also revolved to set the work-holding spindle 
D properly for the operation, as shown. This is accomplished 
by means of a pinion on the same shaft as handle C which 
engages rack teeth on one end of shaft E. Clamped on this 
shaft is a member F which draws spindle D in the same 
direction as that in which shaft E is moved. 

Mounted on drum B is a ratchet G which has twenty-four 
steps to suit the number of holes to be drilled around the 
part in one row. There is a second ratchet H keyed to the 
spindle which has sixteen steps, only eight of which are 
used in an operation. Ratchet H is used, after a complete 
row of holes has been drilled, to advance the work one-half 
the distance between two holes of the same row in order 
to get the staggered effect. Hence, this ratchet moves one 





Fig. 6. Four-spindle Machine equipped with Indexing Fixtures for 


drilling Oil-Holes in Differential Pinions 
step relative to ratchet G for each complete revolution of 
the latter. 

Each time that ratchet H is indexed relative to ratchet 
G, block J is moved a similar amount relative to stop-pin 
K. Block J has nine steps of equal increasing heights, and 
each time that it is indexed, the spring of shaft HE through 
member F pulls the next step of block J against the stop- 
pin and thus moves the work-spindle longitudinally the 
required amount for drilling the next row of holes. 
spring L, which is tightened when handle A is 
furnishes the power for operating ratchet H after each full 
row of holes is drilled, as already mentioned. The counter- 
weight pulls ratchet G clockwise, looking at it from the left- 
hand end, and spiral spring LZ operates ratchet H counter- 
clockwise. 

When the fixture has been set as explained, and loaded, 
the automatic vertical operation of both 


Spiral 
revolved, 


spindles of the 
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Fig. 7. 


Construction of the Indexing Fixture shown on the Table of the Machine in Fig. 4 
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machine is started. With the return of the spindles, a stop 
on rod M which extends down from a horizontal rod con- 
nected to the two spindles as shown in Fig. 4, raises pawl 
O, Fig. 7, of latch N from contact with the teeth of ratchet G, 
and lowers pawl P into mesh with them. This permits the 
counterweight to revolve the ratchet one-half a step. When 
rod M is again lowered at the next descent of the machine 
spindles, the spring plunger Q forces pawl O into mesh with 
the ratchet teeth and withdraws pawl P. Hence, the ratchet 
revolves another one-half step and completes the setting of 
the work for drilling the next hole in the same row. 
When twenty-four holes have been drilled in a row. stop 
R on latch T, which is attached to the drum, comes in con- 
tact with trip S and causes the lower end of latch T to swing 
out of engagement with the teeth of ratchet H and the 
upper end to swing into contact with them. This permits 
ratchet H to index one-half a step. After stop R passes 
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oil-holes spaced equidistantly 
ferential pinions. 
matic” 


between the teeth of dif- 
Each spindle is equipped with an “Avey- 


feeding mechanism which feeds and returns the 
drills three times and then stops their vertical movement 
to permit the operator to reload the fixtures. The opera- 
tion of each spindle is independent of the others. The con- 
struction of the fixtures used on this machine holds much 
of interest, as will be apparent by reference to Fig. 8. 

The work is seated in these fixtures on one end of a 
spindle A, and locked in position by means of a small lever 
which is engaged between two teeth, as shown in Fig. 6. 
Spindle A is provided with a bevel gear at the other end, 
as shown in Fig. 8, which meshes with a similar gear on 
a horizontal shaft. On this shaft there is a spur pinion B 
and a three-step cam C. During the drilling of a hole, this 
cam is held stationary by latch D, the latch being held in 
place by plunger E. Gear B meshes with a larger gear F 
mounted on the same shaft as 





an eight-step ratchet G. This 











ratchet is held stationary during ° 
a drilling operation by flat spring 
4) H. Rod K is attached tothe 

drill head and raised and low- 
ered with it. Also, the drill 
head contacts with the upper 
end of rod J on the downward 








stroke, thus lowering the rod 



































and compressing the coil spring 














located between it and housing 
L. On the upward stroke this 
spring lifts rod J. 

When the drilling of a hole 
has been completed and the drill 















































spindle automatically rises to 
withdraw the drill, the upper 
end of latch D is lifted by trip 
M against the pressure of plunger 
E, as the lower end of the trip 
slides over the set-screw. This 
releases cam C, which then re- 
volves in the direction indicated 
by the arrrow until the face of 
a rise contacts with the lower 
end of latch D. This rotation 
of the cam is caused by pawl N 











‘2 ma) 





























engaging a step on ratchet G, 








on the upward stroke of rod J, 
and indexing this ratchet the 
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Fig. 8. 


the trip, the spring that bears against the upper end of 
latch T swings the upper pawl away from the ratchet teeth 
and the lower pawl again into mesh with them. This per- 
mits the ratchet to index another half step and sets the 
work for ‘drilling the holes of the next row staggered be- 
tween those of the row just drilled. As previously explained, 
block J is at the same time moved radially an amount cor- 
responding to the movement of ratchet H and longitudinally 
an amount equal to the height of one step on the block so 
as to shift spindle D axially for drilling the next row of 
holes. 

At the end of the entire operation, the mechanism shown 
at the left-hand end of the fixture in Fig. 4 operates rod 
U to stop the vertical movements of the spindles until the 
fixture has been reloaded and the feed started again by the 
operator. To save reloading time, the work-holding arbors 
Vv, Fig. 7, are made separate from spindle D. so that they 
can be jJoaded while the machine is in operation. The ar- 
bors have a shank that is held in a socket in the end of 
the spindle by means of plunger W. 
quick-acting. 


This arrangement is 


Four-spindle Machine for Drilling Oil-holes in Differential Pinions 


A four-spindle machine that is automatic except for 


reloading is shown in Fig. 6, equipped for drilling three 





Construction of the Four Fixtures used in drilling Differential Pinions on Machine shown in Fig. 6 


required amount to space the 
pinion for drilling the next hole. 
The movement of ratchet G is, of course, conveyed to cam 
C through gears F and B, and any movement of the cam 
is carried through the bevel gears to spindle A. 

As rod K descends at the next feeding of the drill spindle, 
trip M simply slides on the end of latch D. The contact of 
the lower end of this latch with the cam is simply to 
prevent the mechanism from revolving too much. The 
upper end of rod J is provided with an adjusting screw, 
which permits an accurate control of the lowest position 
of this rod, and rod K can be adjusted for the same pur- 
pose. In addition to the automatic feed, there is a hand 
feed for the spindles, and the automatic feed may be 
stopped at any point. 


Automatic Lubricant Cut-off 


Lubricant is supplied to each piece of work during the 
feeding of the drill and automatically stopped on the up 
stroke and the fast advance to the point of drilling. On a 
machine of this general design, which has been built more 
recently than the one illustrated, the lubricant supply is 
controlled by the mechanism shown in Fig. 9. Hose A is 
connected to the work and hose B to the pump. A Lunken- 
heimer whistle valve is mounted on the drill head, as shown 
at C. with the valve stem contacting with cam D. This cam 
is driven from the spindle-sleeve rack pinion through two 
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gears. It will be obvious that the cam opens 
and closes the valve to suit the length of 
the drilling. Slot E provides for changing 
the setting of the cam. 


Machine for Boring Wrist-pin Holes in Pistons 


A machine of horizontal construction 
equipped with six units for boring the wrist- 
pin holes in pistons is shown in Fig. 10. 
The spindle heads on this machine are 
of practically the same design as those on 
the machine just described. In this opera- 
tion, the skirt end of the piston is seated 
on a large plug A, and the opposite or 
closed end is supported by center B which 
enters a center hole previously drilled. The 
holes are bored by a fly cutter on a bar C. 
To locate the piston radially for the opera- 
tion, a plug is inserted into the cored holes 
through bushing D which is furnished as a 
pilot for the cutter. Lever E is next oper- 
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ated to advance center B tight enough 
against the work to clamp it. 

The feed of the heads is engaged through handle F, rod 
G being operated to disengage the feed at any point. The 
vertical lever H controls a clutch for connecting or discon- 
necting the drive to the spindle. After the feet of a 
spindle has once been started, the operation is automatic, 
the operator being able to reload a fixture during the rapid 
return and forward movement of the spindle to the point 
where the feed is again engaged. One operator can tend 
all six units. 


Fig. 9. 


* * * 


PRODUCTION IN RUSSIAN IRON AND 
STEEL INDUSTRIES 


Information coming from Russia is very contradictory, 
but the figures covering the production of the Russian in- 
dustries give perhaps a better picture of the conditions than 
mere general statements. In an article appearing in Engi- 
neering, April 10, some statistics relating to the iron, steel, 
and coal industries are given. The output of iron ore in 
Russia in 1913, exclusive of Poland, was 10,200,000 tons. The 
output for the twelve months ending September, 1924, was 
816,000 tons. In the previous year the output was 360,000 tons. 

The Russian pig iron production in 1913, exclusive of 
Poland and Finland, was 4,110,000 tons, Russia being the 
fifth nation in the world in pig iron production following 
the United States, Germany, Great Britain, and France. In 


Mechanism that automatically supplies Cutting Lubricant to the Work 


the year ending September, 1924, the pig iron production 
was 640,000 tons, and in the previous year 300,000 tons. 
The open-hearth steel production, exclusive of Poland and 
Finland, was 4,210,000 tons in 1913, being somewhat above 
the open-hearth steel production of France in that year. In 
the year ending September, 1924, the production was 972,000 
tons, and 583,000 tons in the previous year. The coal output 
in Russia, omitting Poland, was 28,400,000 tons in 1913. In 
the year ending September, 1924, it was 14,700,000 tons. 
Great difficulty is experienced in delivering the coal to the 
places where it is to be used, and the stocks at the mines 
remain very large. 

Information relating to Russian railroad service is con- 
tradictory. While on the one hand some travelers return- 
ing from Russia claim that the service is good on the lines 
on which they have traveled, it is stated in the article in 
Engineering quoted in the foregoing, that the railroad lines 
connecting Moscow with the Ural district are practically 
without traffic. The ties on many roads have greatly de- 
teriorated and need replacing, and trestles, not having been 
attended to, are not capable of carrying more than one- 
quarter of the load for which they were built in the first 
place. On one important line near Moscow there were ten 
derailments in as many days last January. 

The industrial efficiency is claimed to be low. The iron 
ore output per man employed is said to be only one-third 

of what it was in 1913, notwithstanding the 











fact that work is now concentrated on the 
iron mines that are most easily worked. Ac- 
curate and detailed information as to the 
industrial conditions in Russia apparently 
is still lacking, but the figures relating to 
production in the iron and steel industries 
indicate merely a partial rehabilitation of 
the pre-war industrial machine. 


* * * 


It has been a matter of concern to many 
that at the present time the estimate of the 
number of unemployed in the United States 
reaches 2,000,000. As a matter of fact, how- 
ever, the Bureau of Labor Statistics has 
estimated that there are always about 1,500,. 
000 unemployed in this country, even in 
periods of great business activity, due to 
seasonal unemployment and personal causes. 
Hence, the number of unemployed due to 
any slackening in industry is comparatively 
small. Furthermore, reports from almost 
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Horizontal Type of Machine constructed for drilling the Wrist-pin Holes in 


all parts of the country indicate a steady 
increase in employment. 
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THE BEST TYPE OF FOREMAN 


The following remarks are prompted by the writer's ob- 
servations and experience as a mechanic and foreman dur- 
ing the last forty years in various engineering and railroad 
shops. 

Enthusiasm and loyalty are the necessary requisites for 
greater efficiency in industry. They can be developed only 
through the right kind of foremen. While the superin- 
tendent and manager are, of course, the responsible heads 
of their plant, it is the foremen who come in actual contact 
with the men and are the most vital factors in making a 
machine shop a success or a failure. A foreman must have 
the ability to command; he must also have qualities that 
make him retain the confidence and respect of both his em- 
ployer and his employes. 

The day has long since passed when the shop foreman 
could drive. Today he must lead. Leadership is one of the 
most valuable possessions in an individual. It is frequently 
called “executive ability,” but the word “leadership” is much 
more expressive, and should be used in preference to the 
other term, which is very vague. Leadership involves co- 
operation, and the very essence of good foremanship is abil- 
ity to obtain thorough cooperation throughout the working 
force. In this age, employes want to work with, not for a 
foreman who shows some regard for them, who is fair, and 
who commands respect because of his own ability. In this 
way enthusiasm and loyalty can be developed, and the maxi- 
mum results obtained. The swearing, driving foreman has 
no place in modern industry. Modern methods are based 
upon getting the best results from employes by permitting 
them to develop their own abilities, and upon getting the 
most out of machinery by introducing quantity production 
methods and improved equipment. 

The foreman who is a leader will have a loyal following. 
The workers will be with him rather than under him. They 
will do their best for him because they respect him, and 
they will respect him because he respects them. They will 
be fair with him because he is fair with them, and in thus 
treating his men, he fits himself for wider and more im- 
portant activities and for higher and more responsible tasks. 
The foreman who is a driver must keep on driving to get 
results, he cannot expect loyalty, because loyalty is a vol- 
untary response to fair treatment. The leader is always at 
the head of his men. The driver of necessity must remain 
in the rear. A. EYLES 


A PROBLEM OF THE TOOL SHOP 


The method of paying for special tool work performed by 
the shops specializing in making tools, jigs, fixtures, and 
gages is one that needs to be solved along more satisfactory 
lines than is at present the case. When tools are made, it 
is generally the first time that a special type is designed 
and constructed, and it is almost impossible to foresee ex- 
actly what problems will arise; hence, tool work should be 
charged for, not by a total estimate made in advance, but 
rather on an hourly basis. 

There is no reason why reliable tool shops should not 
charge for their work on such a basis, it being understood, 
of course, that the rate charged must be high enough to 
take care of, not only the hourly wages of the toolmakers, 
but the overhead expenses as well. It is a curious fact that 
while plumbers, carpenters, and bxécklayers receive from 
$1 to $1.35 an hour in wages for their work, many tool shops 
take work for $1.25 an hour, and expect to pay not only 
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their own overhead out of this amount, but also the tool- 
maker’s wages. How can it be done? 

As a matter of fact, in estimating on tool work, if it is 
not to be done on the hourly basis, the conservative and 
careful tool shop manager must make a time estimate high 
enough to cover unforeseen contingencies, and in that case 
his estimate may often be higher than the price would be 
if placed on an hourly basis. It works to his disadvantage, 
however, because less experienced tool shops may step in 
and give lower estimates, sometimes so low that they have 
to do the work at a loss. 

As a specific example may be mentioned a case where the 
experienced tool shop bid $1400 for the making of a certain 
type of dies. Another shop took the work at $900 and was 
unable to produce the proper kind of die. Incidentally, they 
lost money on the job; so that the result was that both the 
tool shop and the customer lost money, because the dies 
finally had to be sent to another tool shop to be corrected. 

If the special tool shops throughout the country would 
insist upon taking work only on an hourly basis and fixing 
that basis high enough to take care of fair wages to tool- 
makers, a fair percentage for overhead, and a fair return 
on the capital invested, then the tool business could be 
placed on a proper business basis. Only shops known to be 
properly run and having well trained and experienced tool- 
makers would be able to obtain, continuously, work 9n that 
plan, because no one would pass out its contracts on an 
hourly basis to inexperienced toolmakers or shops without 


a reputation. C. B. GEIGER 
* * * 


NEED FOR GRINDING OPERATION DATA 


Quite a number of excellent grinding machines have been 
placed on the market in the last few years. The machines 
built especially for internal grinding purposes are so highly 
developed that they seem almost human in their operation. 
However, the best results cannot be obtained with these ma- 
chines unless grinding wheels of the correct size, grade, and 
grain are used, and suitable speeds and feeds employed. 
Unfortunately a different combination of wheel, speed, and 
feed is required for almost every grinding job, and the prob- 
lem of determining the correct combination is not easy. 

While experience seems to be the only reliable guide in 
solving these problems, the most experienced operator must 
often do considerable é¢xperimenting before he finds a suit- 
able wheel, speed, and feed for a given job. What is needed 
to obtain real efficiency is obviously a closer approach to 
perfection on the part of the operator, rather than improve- . 
ments in grinding machines. This statement is not made 
to criticize the operator’s skill or knowledge, but rather to 
emphasize the necessity for providing the operators with 
more definite and practical data than is now available. This 
requires the cooperation of the grinding machine operators 
and the purchasing agents. 

To the writer’s mind, the most important step toward in- 
creased efficiency is to have every operator keep accurate 
records or data sheets covering the methods employed and 
results obtained on every grinding job that he handles. In 
this way, each operator will accumulate a source of informa- 
tion that will be of great assistance to him in his work. If 
this plan is adopted in a large plant in which a great variety 
of work is handled, the results obtained by various groups 
of operators, as recorded in their data sheets, may well be 
compared and analyzed with a view to developing rules or 
tables that will be of general assistance to every grinding 
machine operator in the plant. CLAYTON WHEELER 
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Unusual Gaging Devices and Methods 


Prize-winning Articles in Macuinery’s Contest on Interesting Gaging and Inspection Practice 
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MICROSCOPIC MEASURING MACHINE 
By C. M. GOTTSCHAU 


The microscopic measuring machine shown in Figs. 1 
and 2 is used for inspecting and measuring the faces on 
type and embossing punches and for determining their 


position relative to the bodies and shanks. The principle 


A hair line shown at a, which runs horizontally over 
both the scale and the work, and appears to travel verti- 
cally up and down on the scale, affords a quick and easy 
means of reading off the measurements of any point on the 
work relative to a fixed horizontal gage line. The sample 
drawing shown in the view at the left in Fig. 3 indicates 


the method of giving all vertical dimensions from the hori- 
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Fig. 1. Microscopic Measuring Machine 


involved is also applicable to the inspection of small parts. 
This machine gives direct readings in thousandths of an 
inch without mental calculations. It is equipped with binoc- 
ulars, but the eye-pieces have different fields. The left 
‘ye “gees” a scale graduated 


Fig. 2. Plan View of Machine shown in Fig. 1 


‘zontal gage line b. All horizontal dimensions—not shown 
in the illustration—are similarly given from 
gage line. 

The general details of construction of the machine are 
shown in Figs. 1 and 2. By 


a vertical 





in thousandths of an inch, 
ilthough the spacings appear 


ibout 1/8 inch apart due to i 

he magnification. The right 

ye “gees” the work to be cae 
0. 220 


neasured, but when seen 
hrough the binoculars, the 
wo images seem to blend in- 
0 one, and present a picture 

a very coarse and easily 
eadable scale placed at the 
de of the work to be mea- 




















rotating knurled handle A at 
the left of the machine, 
wedge B will slide lengthwise 





in the base, due to connec- 
tions with the rack C and 
pinion D. On wedge B is 


mounted the graduated scale 
E, whose graduations appear 
below the left eye-piece. The 
cylindrical shank of the 
anvil F is held against the 
inclined face of wedge B by 
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ured as indicated in the 


Fig. 3. 
iew at the right in Fig. 3. ” 


Method of checking Measurements 
Figs. 1 


spring pressure, and there- 
fore a crosswise movement is 


in Machine shown in 
and 2 
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produced in anvil F by the lengthwise movement of the 
wedge. The vertical face of anvil F coincides with the hair 
line in the right eye-piece when zero on the scale is in line 
with the hair line of the left eyepiece. The vertical face of 
the anvil is also the locating place for the work to be tested, 
which is shown by the dot-and-dash lines at G. From the 
foregoing, it will be seen that the work and the scale slide 
simultaneously under their respective hair lines, which pro- 
duces the effect described at the beginning of the article. 


* * * 


GAGING THE FIT OF SCREW THREADS 


By F. H. RAUH 


In fitting screws in the tapped holes of certain articles, 
such as shears and scissors of the better grades, it is neces- 
sary that the fit be of such a nature that the screw will 
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Friction Screwdriver and Scales used in adjusting Friction 


remain immovable under ordinary usage and still permit 
of adjustment to compensate for wear. Ordinarily, the fit- 
ting of the screws is done by an experienced man, but the 
degree of uniformity desired cannot always be obtained 
by even the most skilled workman when quantity produc- 
tion is required. The necessity for a device that would 
eliminate the human element involved in this work led to 
the development of the method described. 

An ordinary beam scale of the usual counter type with 
the pan removed and the balance spindle A lengthened so 
that it projected about 2 inches beyond its 
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correctly tapped. As a tapered tap is used, the failure of 
the friction screwdriver to slip when the screw has been 
turned down to the given point, indicates that the tap is 
being run into the hole too far, while on the other hand, 
if the screwdriver slips before the screw has been turned 
in the required depth, it is evident that the holes must be 
tapped to a greater depth. Thus by using the friction 
screwdriver after every few hundred pieces have been 
tapped, the operator can make the required adjustments for 
wear on the tap and keep the work uniform. 


* * «* 


USING THE MEASURING MACHINE AS A 
COMPARATOR 


By CHARLES S. MUIRHEAD 


The method of converting a measuring machine into a 
comparator having the same accuracy as the measuring ma- 
chine—namely one-millionth inch—is shown diagrammatical- 
ly in the accompanying illustration. The advantage of the 
comparator arrangement is that work can be gaged very 
rapidly. The arrangement has been used by the writer with 
very satisfactory results. 

Referring to the diagram, A represents the fixed head of 
the measuring machine and B the moving head which can 
be adjusted along the bed R to accommodate work of dif- 
ferent lengths between the measuring anvils at D. To the 
level E, which is part of the regular equipment of the mea. 
suring machine, is fitted a small bracket F which carries a 
prism G at its upper end. 

At M there is a small are lamp or some other lighting 
means of equal efficiency, which throws a beam of light, in 
the direction indicated by the dotted lines, through the con- 
denser L by which it is converted into a parallel beam. The 
beam then passes through a frame K which carries a tightly 
stretched wire across the center, parallel with the machine 
bed. From the condenser K the beam passes to the prism G 
where it is deflected upward to the mirror H from which it 
is thrown back or reflected to a board N. On board N is a 
sheet of paper on which a line P is drawn from which all 
adjustments are made when the machine is set up with the 
image of the stretched wire falling on the paper. 





bearing, was obtained. Then an ordinary 
friction chuck of small size was fitted with a 
screwdriver handle H and a screwdriver bit 
D, as shown. The screwdriver bit was in- 
serted in the place of the usual drill or tap. 
This screwdriver can be adjusted so that it 
will slip when the effective turning moment 
has reached any desired value. The adjust- M 
ment is effected by increasing or decreasing al 

the amount of pressure imposed on a fiber 
friction disk interposed between the members 























E and F of the chuck. 

In order to obtain uniform work, a certain 
amount of friction turning power was adopted 
for each size of screw. The clutch is set so 
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that it will slip at the point determined upon 
for a given screw, by removing the screw- 
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driver D from the chuck, and fastening the 
tool-holding member G of the clutch to spin- 
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dle A of the scales by means of a set-screw. 
By moving the counterweight B on beam C, 
the turning power necessary to lift the beam by turning the 
spindle A can be increased or decreased. After having 
found the slipping point, expressed in pounds and ounces 
for the particular size of screw involved, it is simply a 
matter of placing the weight B in the correct position and 
then adjusting the friction clutch of the screwdriver so 
that it will just slip when spindle A is turned. 

With the arrangement described, it is possible to set the 
friction screwdriver so that it will slip at any predetermined 
point. The operator of the tapping machine can then use 
the screwdriver to determine when the holes are being 





Measuring Machine used as Comparator 


In using the measuring machine as a comparator, a stan 
dard test piece is first placed between the anvils D, and the 
graduated wheel C is set at zero, after which the board 
is adjusted so that the image of the wire falls upon or co- 
incides with the line P. With the machine set up in this 
manner, it is possible to compare the size of similar pieces 
by putting them between the anvils and rotating the grad 
uated wheel C until the image of the fine wire again falls 
on line P. If the part being tested varies in length from 
the standard, the amount of variation within one-milliont!: 
inch will be indicated by the graduated wheel C. 
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GAGE FOR SURFACE GRINDING 


By HARRY BROOK 


The flush-pin gage shown in the accompanying illustra- 
tion was designed for use on a Pratt & Whitney surface 
grinder to meet the requirements for a quick accurate means 
of gaging the thickness of a piece of work handled on a 
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Flush-pin Gage for Surface Grinder 


quantity production basis. Referring to the illustration, the 
post A is made a close sliding fit in the body B of the gage. 
The lower end of post A is pressed into a hole drilled in the 
base of the grinding fixture. A slot is provided at C to per- 
mit the body of the gage to drop down into the position in- 
dicated by the dot-and-dash lines at G. 

When the gage is in use, the lower end of body B rests 
on the pin D, driven into a hole in post A. The flush pin E 
rests on the work, being forced down by the light weight 
spring F. The grinding operation is continued until the 
top of pin EZ is flush with the top of the gage body. The 
gaging operation is performed while the gage is moving 
away from the grinding wheel. After the height of the work 
is tested, the gage is dropped back into the position indi- 
cated by the dot-and-dash lines so that it will clear the 
grinding wheel on the return stroke. 
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DEVICE FOR TESTING WIRE WHEELS 


By H. C. TEN HORN 


The device shown in Fig. 2 was constructed by the writer 
for use in the inspection of bicycle wheels. Hundreds of 
these wheels, consisting of a hub, metal rim and spokes, 
were required to be inspected daily. The purpose of the 
inspecting device is to determine if the rim runs true, and 
if it does not, to indicate by paint marks the points that 
run out of true. 

The testing device is built up on a cast-iron frame A 
provided with a pin B which can be adjusted in a slot to 
accommodate wheels of different diameters. A cast-iron 
arm C, which can be swung or pivoted on the axle D to 
permit placing the wheel to be tested on pin B, carries an 
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Fig. 1. Electric Circuit used for Indicator Lamps on Device shown 
in Fig. 2 

adjustable contact rod H. This contact rod is of copper 
and is insulated by fiber from the steel container F. A 
similar contact pin is also mounted at the end of the 
pivoted arm S. These contact pins are connected with a 
source of electrical current, as indicated by the wiring 
diagram Fig. 1, the device indicated at J being an electrical 
transformer connected with the regular lighting circuit, 
which reduces the voltage in the circuit included in the 
lamps Z and M to four volts. 

After the wheel has been 








properly mounted on pin B, it 
is revolved by hand, and if the 





rim is out of true it will make 
contact with either the upper or 





lower contact pin. If the rim 























curves upward an amount 
greater than that set by spec- 
ified limits, it will make contact 
with the upper pin and cause 
the electric lamp M to become 
lighted. On the other hand, if 














the rim curves downward at any 
point it will make contact with 
































the pin on the under side, caus- 
o]<—cOPPER ing lamp L to become lighted. 
R<—FiBER In addition to the contact 
h points described there are two 
e_stect containers R and O, Fig. 2, 
h which are filled with white 
e paint. A pipe or tubing from 
SECTION OF one of the containers is filled 
PINE with wool that extends to a 
—_—— point just above the upper side 
= o> of the wheel rim and in back 
\ of the copper contact pin. The 

















aes end of this wool-filled pipe is so 
ley adjusted that it will leave a 

J v) dash of paint on the rim at the 
high points. Any high spots on 























the under side of the wheel are 








Fig. 2. Electrically 





controlled Device for testing Bicycle Wheels 


marked by a_ wool-filled tube 
from the other paint container. 
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From the preceding description it will be clear that only 
one revolution of the wheel in the testing machine is re- 
quired to determine if the piece under test is accurate 
within the required limits. In the case of wheels that do 
not pass inspection, the single revolution on the testing 
machine serves to mark the rim in such a way that the 
workman will know exactly where truing up or straighten- 
ing is required. 

ok * * 


RADIUS INSPECTION GAGES 


By R. L. HILL 


The gaging device shown in Fig. 1 is used in the inspec- 
tion of pinion gears in an automobile shop. The gear A 
is part of the rear axle assembly, and it is required to 
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Fig. 1. Radius Inspection Gage 


have the surface a turned to a true radius which is accu- 
rately positioned with respect to the opposite end. The 
machining operations on this pinion are required to be 
accurate within 0.002 inch. The hardened steel post B is 
finished to a snug fit for the hole in the pinion. The arm D 
to which the indicator C is attached can be swung around 
in such a manner as to bring the indicator point in contact 
with the surface to be gaged. The screw E is a good fit in 
arm D, and is tightened just enough to hold the arm in 
any position and yet allow it to be readily swung across 
the work by the in- 
spector. A master 
gear blank is kept 
on hand for use in 
setting the indi- 
cator. The small 
pins F serve to pre- 
vent the arm D from 
falling or being car- 
ried too far to one 
side of the work. 
The satisfaction 
given by the pinion 
inspection gage led 
its designer to em- 
ploy the same prin- 
ciple in the con- 


























Machinery} Struction of a gage 

for checking ream- 

Fig. 2. Method of checking Taps and ers, taps. and sim- 
Reamers having Three Flutes “ : 

ilar tools having 

three flutes. The tools to be tested in the latter 

case are located in a V-block, as shown in Fig. 2. In order 


to check a 3/4-inch three-fluted reamer, for instance, a 
3/4-inch plug is placed in the V-groove and the indicator 
set to read zero. The plug is then removed and the reamer 
to be tested put in its place. The indicator is then swung 
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across the reamer, and any amount that the reamer may be 
over or under size is shown by the indicator dial reading. 
The same process is used in checking the outside diameter 
of a tap. 

In cases requiring accurate inspection of taps, the gage 
can be used to check the pitch diameter by locating the part 
to be tested by means of two chasers such as are used in 
a thread comparator. When thus employed, the two chasers 
form a shoe that supports the tap in the required position 
for gaging with the indicator. The indicator, when used 
in this manner is, of course, equipped with a spindle having 
a point similar to that used on a thread micrometer. 


* * x 


MILLING OIL-PUMP BODIES 


Cast-iron oil-pump bodies are milled on one face at the 
rate of 0.34 minute per piece by employing the set-upv here 
illustrated. The machine is of the duplex automatic type 
built by the Cincinnati Milling Machine Co., Cincinnati, 
Ohio. Two 5-inch shell end-mills mounted on the opposed 
spindles of the machine simultaneously remove 1/8 inch of 
stock from the castings on each side of the fixture while 
revolving at a speed of 66 revolutions per minute, the work 
being fed past the cutters at the rate of 6.4 inches per 
minute. 

Six pieces of work are milled at each forward movement 
of the table. The table is equipped with an indexing fix- 
ture A on which there are two work-holding devices. While 

















Method of setting up Oil-pump Bodies in an Automatic Milling 
Operation 


the six pieces in one work-holder are being milled, finished 
pieces in the other holder are replaced with rough castings 
so that they can be immediately fed to the cutters after the 
next indexing. In this way there is no idle machine time 
for reloading work. 

In loading either work-holder, a hinged member B on 
each side of the table is swung into place as shown, to hold 
the pieces of work in position while the operator tightens 
the nut of the equalizing clamps C. Each of these clamps 
bears on top of two pieces on opposite sides of the work- 
holder. The pieces seat on fixed supports, and are backed 
up by two fixed and two equalizing stops. Thumb-screws D 
are operated to lock the equalizing stops against movement 
when pressure is applied to the pieces by the cutters. Part 
B, of course, is dropped before the fixture is indexed. It is 
locked in the raised position by means of a trigger 
mechanism. 

* * * 


According to a notice issued by the German Reichsbank, 
all paper money issued before October 11, 1924 will lose its 
value on June 5 this year. Until that date all paper marks 
will be exchanged for legal tender at the rate of one gold 
mark for 1,000,000,000,000 paper marks. Thus, all paper 
money issued before and after the war, and up to October 
11, 1924 will become invalid. 
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Notes and Comment on Engineering Topics 











In 1924, there were 375,400 motor trucks produced in the 
United States and Canada. Of these, 72 per cent had a cap- 
acity of from 1 to 1% tons; 14 per cent, 3/4 ton or less; 5 
per cent, from 114 to 2 tons; 3 per cent, from 2 to 2% tons; 
and the remaining 6 per cent over 21% tons. 


In June, 1923, the French Government officially adopted 
« plan for the building of a railway of standard gage across 
the Sahara Desert. Great difficulties will be encountered 
in constructing this railway, and it is believed that it will 
take at least fifteen years to carry it through. In fact, it 
may be twenty years, even under the most favorable circum- 
stances, before the first locomotive will cross the Sahara. 


An exhibition known as the Shipping, Engineering, and 
Machinery Exhibition will be held at Olympia, London, Eng- 
land, November 26 to December 5 this year. Part of this 
exhibition will be open to American exhibitors, 5000 square 
feet out of a total of 150,000 square feet of space having 
been allocated to exhibits from the United States. The ex- 
position representative in the United States is the General 
Exposition Co., Ltd., 110 E. 42nd St., New York City. 


It is little wonder that airplanes and airplane engines are 
still very expensive. Aircraft construction is as yet largely 
experimental. It is mentioned in Aviation that the build- 
ing of a small three-plane metal hull flying boat, provided 
with a 70-horsepower Anzani engine, by the Aeromarine Co., 
required 6330 man-hours (equivalent to the work of 10 men 
for 79 eight-hour days), in addition to 2375 man-hours 
(equal to the work of one man for 297 eight-hour days), 
needed for the design. 


A rail length of 39 feet was adopted as a standard in rail 
specifications at the twenty-sixth annual convention of the 
American Railway Engineering Association, held at Con- 
gress Hotel, Chicago, Ill, March 10 to 12. In adopting the 
new rail length, the committee on rails stated that many 
contracts for rails calling for the 39-foot length have béen 
executed during the past year. The committee added that 
the 45-foot length is the most economical and most desir- 
ible rail length, but present average car lengths do not 
permit of ready transportation, and mill facilities are not 
vet afforded for their manufacture. The hope was ex- 
pressed that rail mills in the future will be remodeled to 
provide facilities for the production of 45-foot lengths. 


In order to be able to experiment with and solve problems 
f high-voltage transmission well in advance of actual re- 
juirements, the Leland Stanford University of California has 
rdered a 2,000,000-volt testing outfit from the General 
ectric Co. This set will operate at the highest voltage 
ver produced at commercial frequency—that is, at 60 
veles. This voltage will jump a spark gap formed by two 
needles spaced 17 feet apart. California is second only to 
he state of Washington in the amount of water power 
esources within its boundaries. Of a total of 7,800,000 
‘orsepower, 1,600,000 horsepower are within 200 miles of 
‘an Francisco, and it is likely that most of this will be 
eveloped and utilized within the next ten years. Further 


evelopments will have to be done from 400 to 700 miles 


from the large centers, and for this purpose much higher 
transmission voltages or improved transmission methods 
will be required. 


A wireless beam reflector has been erected on Inchkeith 
Island in the Firth of Forth, by means of which it is pos- 
sible to direct radio waves with increased intensity in a cer- 
tain direction. The purpose is particularly to aid naviga- 
tion in the channel of the Firth of Forth. The principle of 
the wireless beam reflector is based on the fact that the 
electro-magnetic waves employed in radio transmission obey 
all the known laws of light. A parabolic reflecting surface 
is built up of tuned wires, and the transmitter aerial, which 
is placed at the focus, takes the form of a plain suspended 
wire of half wave length dimension. The actual spacing of 
the wires has been largely a question of experiment, and the 
whole system has been carefully checked and adjusted by a 
series of tests. The size of the reflector is slightly over 30 
feet from the center to the extremity of each of the four 
arms of which it is built up. The details of the device will 
be found described in Engineering (London) for March 13, 
1925. 


Complete statistics have been collected showing that the 
fire loss in the United States for 1923 amounted to $535.,- 
000,000, the largest in the history of the country. It is 
stated in Safety Engineering that it has taken the Acturial 
Bureau of the National Board of Fire Underwriters with a 
staff of one hundred persons, twelve months to collect, 
classify, and tabulate the data pertaining to the fires of 1923. 
These statistics cover 436,162 fires. This immense fire loss 
is largely due to carelessness, and represents a cost of over 
$21 for every family in the country, or $5.02 per capita. 
In Great Britain the per capita loss due to fires is only 72 
cents, and in France 49 cents. Careless smoking habits ac- 
count for a fire loss of $30,000,000 and rank first in the 
causes of conflagrations. This fire loss per capita in the state 
of Massachusetts, for example, from matches and smoking is 
greater than the fire losses from all causes in Great Britain. 
There is no excuse for this carelessness, and the national 
loss due to it is appalling. 





An interesting automatic indicator showing the exact 
position of street cars and subway trains has been developed 
in England and is now installed in 150 cars in London. This 
device makes it possible for a passenger to see at a glance, 
at any time, the exact position of the car or train on the 
route along which it is traveling. The device consists of an 
oblong case, six feet in length, with a glass front containing 
a chart which has printed upon it the various stations or 
street intersections on the route. This chart is mounted 
on rollers or spools, one at each end of the box, and as it 
winds from one roller to the other, the names of the stations 
or street intersections pass a red pointer or indicator. For 
each mile the car travels the chart moves six feet, so that 
the names of points half a mile ahead and half a mile behiné 
the passenger may, at any time, be read off the chart. The 
apparatus is purely mechanical in action, the rollers being 
driven by a flexible shaft positively geared to a car axle. 
The apparatus is the outcome of a long continued effort to 
find a means of showing strangers, as well as other travel- 
ers, the exact position of a car or train. It is considered 
especially valuable in subways and at night in street cars 
when it is difficult to determine the location of the car in 
any other way. 
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COOPERATING WITH THE FOUNDRY ON 
RUSH ORDERS 


By J. P. GLYNN 


Few orders reach the jobbing foundry that are not marked 
with a notation such as “Material urgently needed—rush.” 
The fact that castings are often urgently needed, in order 
to make possible the delivery of a machine on the date prom- 
ised, makes it of the utmost importance that the foundry 
be given the best possible cooperation by the customer. This 
requires that an order should not be marked “rush” unless 
the material is actually needed at once. 


Wrong Use of “Rush” Stamp 


One manufacturer who sent no less than 300 separate or- 
ders for castings to the foundry during the last twelve 
months did not in a single instance omit the “rush” stamp. 
Some of the orders were held up for a considerable time, 
as they required the building of new flask equipment, and 
in these cases nothing was heard from the customer regard- 
ing the delay. Apparently the customer thought the most 
important matter in ordering castings was to see that the 
“rush” stamp was placed on the order before it left the 
office. 


Stock-room System Needed . 


Another firm usually delays ordering castings until they 
are actually needed in the shop. The fault in this case can 
be easily traced to the stock-room, where no provision is 
_made for keeping a record of the material on hand or the 
material that has been ordered. In many cases the castings 
are ordered only when a department foreman reports that 
one of his machines has run out of work. This concern is 
doing a large business in a standard product, and a great 
saving could be made by adopting a suitable schedule or 
stock record. 


Cooperation of Engineering and Purchasing Departments 


One of the principal causes of delays in obtaining cast- 
ings in the larger plants is lack of coordination or coopera- 
tion between the purchasing and engineering departments. 
The department ordering the castings should by all means 
have a complete record of all patterns and parts that are at 
the foundry. This record should be carefully consulted 
when castings are ordered. If changes are to be made in 
patterns, the engineering department should keep the buy- 
ing department informed regarding the changes. In many 
instances, the engineering department finds, on putting a 
contemplated change into effect, that a “rush” order has 
just been placed for a lot of castings for the part involved. 
This, of course, necessitates scrapping the castings made 
from the old patterns or else it prevents putting the change 
into effect until the “rush” order of old castings has been 
used up. Instances of this kind show a lack of cooperation 
between the engineering and purchasing departments. 


Pattern Records and Written Orders 


The keeping of a proper pattern record is especially ,im- 
portant where castings are obtained from more than one 
foundry. A certain manufacturer who receives his castings 
from three different foundries, and who keeps no record of 
his patterns nor of the orders placed, often calls up one of 
the foundries and inquires if they have a certain pattern. 
Not knowing the number of the pattern, he gives a brief 
description of the casting required, and if told that the pat- 
tern is located he asks that the required number of castings 
be made up. The average well-organized foundry dislikes to 
conduct its business in this manner, but it hesitates to turn 
a customer away, and so tries to give the best service pos- 
sible under the circumstances. 

An order for castings should be made out on the proper 
form, and should contain the date, pattern number, and 
name of the part. This information will help the man in 
charge of the pattern storage room to locate the desired 
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pattern quickly, and will often help eliminate errors in se- 
lecting the pattern. The number of castings required and 
the date needed should also be given on the order. The lat- 
ter information is very important as it enables the foundry 
to turn out the castings in the order in which they will be 
used. 

When an order for castings reaches the foundry, a reg- 
ular shop order form is made out, and if the castings are 
needed at once this order is stamped “rush.” Much costly 
handling of foundry equipment can be eliminated and better 
service obtained if the customer will specify the date on 
which the castings will actually be needed. The practice of 
ordering castings by telephone is a source of annoyance to 
the foundry and is the cause of much misunderstanding. 


Replacing Scrapped Castings 


Orders for castings to replace those that have been 
scrapped in the shop should be accompanied by a report 
describing the defects in the first lot of castings. This in- 
formation will often result in a considerable saving to the 
foundry and to the buyer. Many concerns allow scrap cast 
ings to accumulate over a period of many weeks before noti- 
fying the foundry that there is any difficulty with the cast- 
ings. Whenever possible, castings that are not satisfactory 
should be returned to the foundry so that the molder or 
whoever is responsible for the defects can remedy them 
When patterns are being made for castings that are needed 
very quickly, the foundry should be advised regarding the 
new paiterns, so that flasks of the required size can be made 
ready for the job just as soon as the patterns have been 
completed. 

At present the foundries appear to be besieged by “rush” 
orders, and in order to facilitate handling this increased 
volume of business, every manufacturer should make it a 
point to place his orders for castings on suitable forms, keep 
an accurate record of all orders, do all order tracing by let- 
ter if possible, and make no unreasonable or unnecessary 
demands upon the foundry. 


* * * 


ZEPPELIN SERVICE ACROSS THE ATLANTIC 


In a paper read before the Royal Aeronautical Society of 
Great Britain, Dr. Hugo Eckener of the Zeppelin Co. of 
Germany, traced the development of the rigid airship from 
the first one designed by Count Zeppelin in 1900 to the ZRIII 
constructed for the United States Navy and delivered last 
fall after the completion of a successful trans-Atlantic flight. 
The author mentioned that the first airship had an engine 
developing 15 horsepower and weighing approximately 1000 
pounds. Five years later, in 1905 an engine was developed 
for the second Zeppelin of 80 horsepower, having approx- 
imately the same weight as the first engine. About 1918, 
airship engines of almost exactly the same weight were built 
that developed 260 horsepower. At present Zeppelin air 
ships are built with engines having from 400 to 500 horse 
power, and it is possible to so construct airships that the 
useful load is 65 per cent of the total lifting capacity of the 
airship. 

Dr. Eckener predicted that trans-Atlantic passenger ser 
vice by Zeppelin airships would be established. He esti- 
mated that ships could be built that would carry thirty 
passengers, five tons of mail, and five tons of freight, and 
that such airships could be operated on a commercial basis 
with a fair return on the capital invested. He estimate 
that one airship could make fifty round trips a year. 


* * * 


Although Dutch dealers have a very heavy stock of mz- 
chine tools, American exports of metal-working machiner) 
to Holland are increasing. In 1922 the value was onl: 
$52,500, in 1923 it was $124,000, and in 1924 nearly $200,00! 
During the past year, grinding machines to a value of $81.- 
000 were imported into Holland; screw machines reached ; 
value of $17,000; and lathes, $16,600. 
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Design of Automatic Packing Machinery 


By ALBERT A. DOWD 




















FTER arranging pieces in a given form for subsequent 
A cosrations it is nearly always necessary to transfer 

them from one position to another and place them in a 
certain relation to other units. Many problems are en- 
countered in transferring and placing the pieces; for exam- 
ple, corks that have been separated and previously arranged 
so they can be handled one at a time, must be picked up, 
perhaps carried to another position and finally driven into 
the bottle. Paper from a roll or from a stack of cut sheets 
must be drawn or 


through one at a time and ready to fall into the guide D. 
The shut-off at C operates intermittently and allows only 
one piece at a time to come through. As the corks fall, 
they strike the parallel guides D and pivot between them, 
always coming with the large end upward. From this point 
they must be carried to the position E over the bottle and 

pushed into it. 
The enlarged detail shows the form of reciprocating slide 
which is employed for transferring the corks from the 
guides to the desired 





pushed into position 
with relation to other 
units for packing or 
wrapping. <A_ piece 
of cotton is to be 
placed in a bottle or 
laid on top of a 
group of pieces and 


’ 0 \ ae ; 
located according to ee < Pig 1 | SLIDE 
requirements. So in =~ ; , ' 
a 9) moved into  posi- 


all of these exam- . 
ples the designer oP 
must consider not 
only the placing of 
the pieces properly 
but very often the 
form in which the 
material can best be 


position. The slide 
F has flat spring 
fingers G _ fastened 
x to it as shown. As 
MAGAZINE CHUTE the slide is moved 
forward, the cork is 
gripped lightly by 
esc the springs, wedging 
between them and 
resting there until 
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PIVOT POINTS ON WHICH tion H. There is a 
= dwell at this point 
long enough to allow 
the plunger J to de- 


scend and push the 











handled. 
There may be a 
choice between hand- 





F cork out. In order 
aTh, L£ to prevent the latter 
eae from tipping and 


entering the bottle 
improperly, the neck 








ling cut sheets or 


of the chute is pro- 








paper from a roll. 
If it is to be printed 
on some other ma- | 


chine and is in roll Y 

form, variations may 

occur in the feed of ic. ” 
the paper which will 

cause trouble by im- Y } 


proper’ registration 
when cutting. For 
this reason perfora- 
tions in the paper 
are sometimes used 
at given intervals so 
that both printing 
and cutting will reg- 
ister from the same 
points. Anything 
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fingers shown at K. 








The plunger is made 
Y with a light spring 
as shown at L, in 
order to compensate 
for slight variations 
in the diameters of 
the corks and the 
mouth of the bottle. 
A positive move- 
ment without spring 
compensation might 
cause breakage if a 
cork were consider- 
ably too large or the 
mouth too small. 
Another point in 
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that is not printed 
can be fed from a 
roll without difficulty. In the feeding of cotton such as that 
used on top of pills placed in a bottle, it is possible to buy 
the material in suitable widths and in roll form which per- 
mits it to be fed readily, cut off by a knife, and pushed into 
the bottle by means of a plunger. The designer must con- 
ider these points very carefully before preparing the de- 
ign, as the decision regarding the form used is often de- 
pendent upon the magazine or hopper feeding movement. 
Spring fingers or those that are operated mechanically, 
vacuum pick-ups, friction feeding devices and reciprocating 
»lungers are all frequently used for transferring pieces, and 
ome of these applications are very interesting. Fig. 1 shows 
‘ method of driving a cork into a bottle after taking it from 
magazine. The diagram at A shows the corks coming 


Fig, 1. Transfer Device for placing Corks in Bottles 


design that is worth 
mentioning is the 
method of fitting the transfer -slide. The section detail 
X-Y shows the construction clearly. The lower part of the 
slide is dovetailed, as shown at Z, and the base is split at 
W so that screws can be used at U and V to take up wear in 
the slide and thus prevent lost motion. An arrangement 
like this can often be used for reciprocating slides of light 
construction. They are easily made at a nominal cost, and 
will work equally well in any position—horizontal or ver- 
tical. It is always advisable to proportion the slide so that 
it overlaps the slot at all times in order to prevent dirt from 
entering. Applications of this idea will be found useful in 
many varieties of automatic machinery. 

In designing machinery for packing, there are usually sev- 
eral problems to consider. It often happens that, to obtain 
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Fig. 2. Diagrams showing Hand- and Machine-packed Rings 


maximum efficiency from one machine, another is required 
to supplement the first. An example of this is shown in Fig. 2. 
The celluloid ring A had been on the mar- 
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is a simple mechanism at C which is tripped by the recipro- 
cating carrier D, allowing the pieces to fall into it at the 
proper time. As the slide moves forward, the piece is grasped 
by spring fingers at E, and is held by these while the cir- 
cular saws cut it into the desired lengths. The return 
movement of the carrier releases the fingers E after the 
levers F strike stops G, thus throwing the pieces forward 
so that they drop into the chute at H and roll down the in- 
cline, as shown, falling into boxes, ready to be fed into the 
packing machine as required. There were three different 
lengths of tubes to be cut and three diameters. Therefore 
the saws were adjustably mounted, the chutes were remov- 
able, and the gripping fingers were also adjustable. The de- 
sign of the machine as a whole is quite simple, and no 
further details are needed to enable the designer to under- 
stand the mechanism. 


Packing and Crimping Machine 


The most difficult problem in designing the packing ma 
chine proved to be the handling of the tubes, placing them. 
crimping, and finally ejecting the completed package. A 
brief analysis of the problem made it evident that it would 
not be possible to pack twelve rings, crimp the tube, and 
eject it in much less than two seconds; but this production 
was too slow. The manufacturer required at least fifty 
packages per minute. This difficulty was overcome as shown 
in the diagram in Fig. 4. The chutes were arranged side by 
side in duplicate, as shown in the plan view at A. The ma 
chine used is of the station type having an indexing table B 





ket for a number of years in the form 
shown at B. The rings were strung twelve 
at a time on a piece of fiber ribbon having a ee 
a trademark interwoven in it. These were 
counted by hand, placed on the string, tied 
up as shown, and then shipped to the trade 
loosely packed in large boxes. The manu- 
facturer discovered that it cost him the 
labor of three girls at about $15 a week, to 
count, tie, and pack the rings, and he there- 
fore decided that an automatic machine 
would be desirable. After some discussion 
it was found that the tying proposition 
would be difficult on an automatic mach- 
ine and that a tied package was net par- 
ticularly desirable anyway. If it were made 
more neatly, the selling qualities ‘might 
perhaps be enhanced, as the rings were of 
pleasing appearance, being made in different 
colors. It was finally decided to pack them 
on a cardboard tube, as shown at C, with 
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the ends crimped over at D. By making up 
the tubing with the ends slit, as shown at 
E and F, they were crimped very easily 
and made an attractive package when 
packed uniformly in boxes for shipment. 
Several tubes were made up by hand before | 
designing the machinery. The advantages 
of the new method were a better package, 
produced at less cost, and one that could be 
packed in smaller space. . 

It is interesting to note the development 
of this idea and the number of problems 
involved in the design of the machine. 
Starting at the bottom, it was first found 
that the tubing could be purchased either 
cut to length or in long tubes, but the latter 
form was much cheaper. It was therefore 
decided to make a simple machine for cut- 
ting the tubing and one that would be ad- 
justable for different lengths and diameters. 
Fig. 3 shows the form of machine used. 
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The tubes are placed on an inclined plane A 
down which they roll to the point B. There 








Fig. 3. 


Device for automatically cutting off Cardboard Tubes 
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which indexes 60 degrees every two seconds. 
At the station C the two chutes D and E 
deliver twelve pieces each when the table 
halts at this point. As it indexes to the next 
station the cardboard tubes are pushed up 
from below and crimped. At G, they are both 
discharged into guides which carry them 
down on a conveyor, at the end of which they 
roll into a tray, from which they are packed 
by hand in boxes of suitable size. 

Fig. 5 gives an idea of some of the details 
of construction. The tubes A have previously 
been arranged in uniform manner so that it 
is an easy matter to feed them down through 
a chute B which has a guard on one side at 
the lower end, as shown at (. On the other 
side is a valve arrangement D which is pulled 
out to allow one piece to fall into the chute, 
as shown by dotted lines at E. There are two 
of these chutes arranged side by side and so 
spaced that they coincide with the stations 
on the table. As the tubes come into position 
they are grasped by spring fingers and car- 
ried to the next station, at which point they 
are directly over the crimping plungers F. 
In this position they are pushed upward 
quickly, carrying the tube out of the spring 
fingers and through the pieces on the table 
above. At the same time the upper crimping 
device G comes down, and the supporting 
guides H are pulled back out of the way so 
that both F and G can approach each other 
and turn the cardboard over at each end. 

As the plungers withdraw, the fingers H 
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Fig. 4. Diagram illustrating Station-type Packing Mechanism 
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Fig. 5.. Details of Tube-feeding and Crimping Device 


prevent the tube from dropping back again, 
and the table indexes to station G, Fig. 4. At 
this point the ejector operates and discharges 
the two completed packages into the chute, 
as previously mentioned. It was found that 
by timing the indexing of the table so that 
it would operate once every two seconds, time 
enough was given for each operation, and the 
final production was sixty packages per min- 
ute. It is frequently found that by using 
multiple slides, chutes, and other units, the 
production can be brought up to a point that 
could not otherwise be reached because of the 
time necessary to get various pieces into the 
proper position for handling. 

Considerable experimenting was necessary 
in working out the design, and some of the 
points that caused trouble are mentioned here 
in order to illustrate the difficulties and to 
give the designer the benefit of the experience 
gained. In feeding the tubes and getting them 
into position under the indexing table, as 
shown in Fig. 5, the valve at D caused a good 
deal of trouble, as it was difficult to prevent 
two pieces from following each other before 
the valve could shut them off. Sometimes on 
the return of the valve to its normal position, 
it caught the edge of the following piece and 
rumpled it up so that it could not be used. 
In other cases two pieces went through and 
lodged in the mouth of the chute just below 
the vaive. These troubles were found before 
the units were installed in the machine. and 
remedied without great expense. Instead of 
using a sliding valve operating in the direc- 
tion shown by the arrows, another form like 
that shown at X was utilized. This device 
arrested the progress of the tubes, so that no 
more clogging was experienced. The original 
valve was provided with a sheet rubber tip, 
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as shown at Z, intended to prevent more than one tube from 
passing through at a time, but, as explained, it did not work 
properly, because the reciprocating movement of the valve 
was not fast enough. 


Method of Feeding Cardboard Tubes 


Another difficulty was encountered in feeding the card- 
board tubes upward. As the resistance of the fingers on the 
sides of the tubes was not uniform, the pressure underneath 
in pushing them upward, tended to tip them to one side. 
This prevented them from passing up into position, some 
catching and being crumpled up against the under side of 
the indexing table. In the crimping operation, the tube, 
being somewhat thin, did not always turn over on the ends, 
but forced itself down into the celluloid rings and some 
times broke one or two. These difficulties were overcome by 
using a pilot stem on both the upper and lower crimping 
tools, as shown by the dotted lines. The pilot on the lower 
one kept the tube straight when feeding it upward through 
the table and also prevented any further trouble with 
crushed tubes, while the upper one prevented the crimping 
trouble. 

In the majority of cases, it will be found better to crimp 
paper or cardboard with a circular movement of the crimp- 
ing tool in much the same manner that is used in spinning 
over the end of a metal tube. In all probability a better job 
could have been obtained by this method, but it would have 
been necessary to provide some means of holding the tube 
so that it would not revolve during the process. This could 
have been done by using expanding arbors inside the tubes 
and mounting the crimping tools so that they could be re- 
volved and at the same time moved up and down as re- 
quired. This matter was considered during the design, but 
it entailed a considerable expense in construction and com- 
plicated the design unnecessarily, so it was abandoned. 
Paper milk bottles, cups, cartons, and other items of a sim- 
ilar kind are crimped by revolving tools of one kind or an- 
other—sometimes by means of rolls—while the pieces them- 
selves are held on expanding arbors or similar devices. 

Success in forming or forcing any kind of paper or card- 
board from one shape to another depends a great deal upon 
the material. Some materials are more easily worked dry; 
others are hydrated or moistened before forming; and others 
are stamped into position dry and heated while in process, 
usually by passing steam through the dies or by electrical 
heating units built into the machine. Owing to the differ- 
ences in composition, any process that involves the forming 
of such materials, must be worked out very carefully, using 
only the kind of paper or cardboard that will be used in the 
finished machine. This caution is given, because the writer 
recently made up some dies for forming light pasteboard, 
the material for which was to be imported, and the experi- 
ments had to be carried out with the nearest approach to 
the quality which we could obtain in this country. As a 
result, the cardboard cracked in forming and the dies were 
recut and refinished several times before the desired results 
were obtained. When some of the imported cardboard was 
received, it was found that the quality allowed it to be 
formed much more easily than that with which we had ex- 
perimented. It was tried out with one of the original dies 
that had been remade, and found perfectly satisfactory. Yet 
the experimenting had already cost several hundred dollars, 
all of which was a dead loss. Some of the problems encoun- 
tered in paper forming will be discussed in a subsequent 
article. 


es * * 


In 1923, owners of motor vehicles, according to the Eco- 
nomic World, contributed a total of over $225,000,000 in the 
form of licenses and permit fees, and taxes on motor vehicles 
and gasoline, toward the maintenance of highways. This 
is about 20 per cent of the entire cost of highway main- 
tenance. In 1921 the total contribution by automobile owners 
was less than 11 per cent, and in 1914 it amounted to only 
about 5 per cent. 
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GRADUATING A PLANER GAGE 


By R. P. CHANDLER 


Having found it more or less of a bother to use a microm- 
eter for every setting of a planer gage, the writer equipped 
his gage with a vernier scale, as shown in the illustration. 
The graduating of the scale was done as described in the 
following. The base A and slide B were first polished on 
one side for a space of about 1/4 inch, and then thoroughly 
tinned. Steel strips C and D were next cut from 1/32-inch 
stock. These strips were made about 1/4 inch wide and 
were polished and tinned on one side. Then by the use of 
a hot iron, the strips were soldered to the sides of the two 
members of the gage in the position shown in the illustra- 
tion. The next operation was to file the projecting edges of 
the strips to conform to the outline of the gage and to file 
the-front sides or faces to a flat surface. 

A straightedge was next clamped to slide B on strip D so 
that one edge was about 1/8 inch from the left-hand end 
and at right angles with the contact surfaces of the tool gage 
members. Then a piece of paper was clamped between the 
straightedge and the strip D in order to permit member B 
to slide freely on part A. A micrometer was next employed 
to set the gage so that surfaces E and F would be exactly 
0.500 inch apart. After this was done, a line was scribed 
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Planer Gage provided with Vernier Scale 


across pieces C and D, using the straightedge as a guide. 
Again using the micrometer, the gage was set so that sur- 
faces E and F were 0.525 inch apart, after which a line was 
scribed on the piece C. In this case no line was scribed on 
part D. This method of graduating the piece C for every 
movement of 0.025 inch was continued until the line repre- 
senting a height of 1.7 inches was reached. 

Next the slide B was-moved down until the distance be- 
tween surfaces E and F, as measured with the micrometer, 
was 0.501 inch. The straightedge was then placed on the 
second line scribed on piece C, and a line was scribed on 
piece D which was actually a continuation of that line. 
Again using the micrometer, the gage was adjusted until 
surfaces E and F were exactly 0.502 inch apart. Placing 
the straightedge on the third line scribed on piece C, a cor- 
responding line was scribed on piece D. This process of 
graduating piece D was continued until twenty-six lines had 
been scribed on this member. Then locating the straight- 
edge on the last line scribed on D, the slide was set so that 
surfaces E and F were 1.125 inches apart, and a line was 
scribed on part C. This graduating of the scale on part C 
was continued until the end of the gage was reached. If 
desired, the scales on C and D may be numbered as shown 
in the illustration. The gage graduated by the writer has 
been in use for over three years, and is accurate within 
0.0005 inch. 


*x* ke * 


A table published in “German Trade Reports and Oppor- 
tunities” shows that the price of the least expensive German- 
built automobile, the four-cylinder 14-horsepower Opel car. 
is approximately $1000. The most expensive car listed is a 
six-cylinder 70-horsepower Maybach, which sells for about 
$6000. Of sixteen cars listed, nine sell for $3500 or more. 
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Community 
Apprentice Training 


How the Metal-working Concerns in 
Milwaukee Cooperate with a View 
to Developing all-around Mechanics 


By H. A. FROMMELT, Apprentice Superintendent 
Falk Corporation, Milwaukee, Wis. 








VERY manufacturing concern employing skilled work- 
E men should do its proportionate share toward training 

these men. It is not fair for any plant that does not 
have apprentices to draw skilled mechanics from other com- 
panies that have spent much time and money in training 
them. If this practice were general, there would soon be an 
acute shortage of skilled men. However, it is not feasible 
for all shops to teach a boy a trade, because in many shops 
the work is not varied enough to give the necessary all- 
around training. The answer to this problem has been suc- 
cessfully worked out in Milwaukee metal-working shops by 
the adoption of a community plan, which will be briefly 
described here. The plan was worked out by the local 
branch of the National Metal Trades Association. 


Features of Community or District Training 


Under this community or district plan, a number of large 
and small machine shops are grouped together for the pur- 
pose of training machinists, patternmakers, draftsmen, and 
foundrymen. The smaller shops are kept supplied with as 
many apprentices as they can make use of, and they instruct 
the boys in the operation of such equipment as the shops 
possess. Then the iarger shops complete the training of the 
apprentices by instructing them along the lines that cannot 
be taught in the small shops. 

Some of the smaller shops are not able to give more than 
a six months’ training to the apprentices, but the plan en- 
ables them to help keep Milwaukee supplied with skilled 
men. Not all the boys taking the machinist’s course, for 
instance, are sent to every shop in the group, because some 
of the smaller shops would duplicate the work. Under this 
arrangement, a boy may be given lathe instruction in one 
shop, taught milling machine practice in a second, given 
training in the heat-treatment of metal parts in a third, etc. 
in the different shops, the boys follow definite courses and 
each of them spends about the same amount of time on the 
various types of machines. 

There are at present two cooperating groups of shops in 
‘Milwaukee, one of which consists of the Falk Corporation, 

.earney & Trecker Corporation, Milwaukee Steel Foundry 
‘“o., North End Foundry Co., Thurner Heat-treating Co., 
Wesley Steel Treating Co., Milwaukee Air Power Pump Co., 
ivinrude Motor Co., Klumb Mfg. Co., Kinite Co., and Mil- 
aukee Electric Railway & Light Co. The second group is 
nade up of the Chain Belt Co., Sivyer Steel Foundry Co., 
‘orthwestern Malleable Iron Co., and Interstate Drop 
Forge Co. 


How the Agreement is Made with the Boys 


Most of the boys are indentured by a large company with 


rider clause in the agreement that specifies exactly what 





training the boy will be given in the various shops to which 
he will be sent. Out of 175 boys indentured by the Falk 
Corporation, 55 are working in outside shops at present, and 
the remaining 120 are being trained in the Falk shops. The 
indenture covers the number of hours that the boy will 
spend on each subject, the wages he will receive during the 
different periods of the course, etc. The regular four-year 
course requires 9760 hours of work. The indenture is made 
out in accordance with the laws of Wisconsin, which, among 
many other things, specify the minimum wages to be paid, 
the total hours of indenture, and the amount of over-time 
that the apprentices can work. 

Regardless of their age, the apprentices must attend the 
Milwaukee vocational school five hours a week for the four 
years of the regular course to receive academic training. 
The boys indentured by the Falk Corporation also attend 
this school each day for from one to three months before 
they start their apprenticeships, for the purpose of deter- 
mining whether they are suited for the trade they plan to 
learn. During this probationary period they are paid by the 
Falk Corporation. In addition to the regular four-year 
courses, there are three-year courses for high school grad- 
uates, and two-year courses for college graduates. 


Are There Enough Applicants? 


If a dearth of skilled mechanics exists in the years to 
come, it will undoubtedly be the fault of manufacturing con- 
cerns, because wherever good apprentice courses are carried 
out there are more applicants than can be handled. At the 
plant of the Falk Corporation, there are always at least 
200 applicants on hand, and boys are constantly being turned 
down. Lately a ruling has been made that no boy can take 
a course in drafting until he has completed the machinist’s 
course. The reason for this ruling is the large number of 
applications on hand for this one course. 

Ordinarily it is hard to get boys to take up the trade of 
molding, but this has not been found difficult at the Falk, 
plant. The big opportunities of the foundry are pointed out 
and also the advantages in the way of the pay envelope. 
Even during their apprenticeships, the boys in the foundry 
are paid 25 per cent more than the machine and pattern 
shop apprentices. Boys are generally inclined to look dis- 
dainfully at foundry work, because it is dirty, but it can 
easily be pointed out that foundry dirt washes off readily, 
which is not so true of the grease and oil that gets into the 
pores of the machinist. Out of the 120 apprentices at present 
in the Falk shops, 55 work in the foundry department. 

The hourly wages paid are typical apprentice rates, and 
are not set with a view to attracting boys by the amount of 
money they can earn. Instead, the educational advantages 
of the courses are emphasized, it being pointed out that the 
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financial reward during apprenticeship should be secondary. 
Boys indentured by the Falk Corporation as regular appren- 
tices in the machine and pattern shops start at 18 cents per 
hour and receive increases every six months until they 
reach 35 cents per hour. A bonus of $100 is paid four-year 
apprentices when they complete their courses. The high- 
school graduate apprentice rates range from 35 to: 45 cents 
per hour and the rates of the college graduate apprentices, 
from 45 to 55 cents per hour. Incentives in the way of 
prizes are given to the boys indentured by the Falk Cor- 
poration. 


PRODUCING ONE-PIECE COWLS 


Cowls for automobile bodies are commonly made up from 
two or more sheet-steel pieces, which are first shaped in 
power presses, and then welded together, but in the shops 
of the Packard Motor Car Co., Detroit, Mich., cowls are pro- 
duced from a single piece of material. This has been made 
possible by the development of a punch and die used in the 
huge Toledo No. 796-D toggle press illustrated in Fig. 1. 
The principle feature of these tools is that both are split 
and have a horizontal movement, the punch, of course, being 
also operated vertically. Horizontal movements are required 
because the cowl is tapered on both sides by the punch and 
die. A-bead runs the entire length of the cowl close to one 
edge, and there is another bead at both ends that runs at 
right angles to the one first mentioned. In addition, several 
other hollows are produced. Together, the punch and die 
weigh approximately 4800 pounds, and they are made up 
largely of semi-steel castings. 

The operation of producing these cowls can best be un- 
derstood by reference to Fig. 2, which shows a close-up view 
of the punch and die and a finished cowl at A. The work 
comes to the press bent to a U-shape with the bottom of the 
U curved to the final radius, but with the sides straight. The 
piece is placed between the two die halves B while they are 
spread apart as shown, and then the press is tripped and 
the ram descends. 

As the ram descends, two bars or sliding cams C on each 
side of the punch which have wedge surfaces at their lower 
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Fig, 1. 


Large Toggle Press equipped for forming One-piece 
Automobile Cowls 
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Fig. 2. Close-up View of the Punch and Die and a Finished Cowl 


ends, come in contact with wedges on the die base, as shown 
at D, and cause the die halves B to close for the operation. 
The closing of the dies is completed before parts E of the 
punch touch the work on the curved bottom, but bars at- 
tached to these parts hold the work in place during the die 
movement. As the ram continues to descend after parts E 
touch the work, these parts are pushed horizontally by a 
double wedge-shaped part F, squeezing the cowl against 
the die halves so as to obtain the taper effect and form the 
different beads, etc. 

When the ram rises at the end of an operation, coil springs 
pull the die halves apart and gravity causes parts E to 
resume their original positiong on wedge F. The distance 
between the vertical walls of tne base to which wedges D 
are attached is 70 inches. This punch and die were devel- 
oped by E. H. Kotcher, J. Kotcher, and A. L. Brown. 


* * * 


FRENCH TECHNICAL SCHOOLS NEED 
TECHNICAL JOURNALS 


By PAUL M. ATKINS 


It has been my good fortune during my year’s leave of 
absence from the University of Chicago, to visit many of 
the technical schools in France. These schools have -found 
the economic situation due to the war a heavy burden, for 
their resources have not increased in the same ratio as their 
expenses. As a result, they have found it impossible to sub- 
scribe to American technical and scientific magazines, be- 
cause in addition to their limited resources, the rate of ex- 
change has been heavily against them. The subscription to 
any leading technical journal delivered in France costs 
them, for example, more than a week’s wage for a first-class 
machinist. 

I am therefore wondering if there are not among mechan- 
ical men a number who do not permanently file their copies 
of various technical journals, and who would be willing to 
send them regularly to some French technical school, where 
this addition to the teaching material would be greatly ap- 
preciated. If so, I would ask them to send their names and 
addresses to me at 52 Blvd. Pasteur, Paris XVe, France, 
where I will be until September 1, after which my address 
will be 5529 University Ave., Chicago, Ill.; or to M. Firmin 
Roz, 96 Blvd. Raspail, Paris Vle, France. Hither of us would 
be glad to give to each correspondent the name and address 
of a school to which to send technical literature. Mr. Roz 
has a thorough command of English and may be corre- 
sponded with in that language. Any readers who can send 
technical journals for this purpose will be greatly aidins 
French technical education in a way that will be much ap- 
preciated in France. 
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Compound Type of Planetary Mechanism—Secondary A ; , 
Drive for Modifying Velocity Ratio—Multiplying Gear \ | h iy 
Train—‘“‘Tell-tale’> Mechanisms—Eleventh Article ™ cs ) 


lected for this installment is a compound type in which 

a second train arm is fastened to the planet wheel lo- 
cated at the end of the first train arm, thus giving a folding 
action, if desired, to a compound bar that would be long- 
reaching in one position, and still would be relatively short 
in another position or when housed or not in use. The 
other mechanisms include planetary gearing for securing 
variable angular velocity, which in a modified form has been 
used in the textile industry; a multiplying planetary gear 
train;.and two examples of “tell-tale” planetary mecha- 
nisms, for registering any difference of speeds in twin 
engine shafts. 


[ice first example of planetary gear construction se- 


Secondary Train Arm and Planet Wheel 


The compound planetary gear train (shown in Fig. 56) 
has a fixed central sun wheel D, with 72 teeth. The arm 
MA turns on the axis at M and carries the idler D, having 
24 teeth, and the planetary wheel D, having 72 teeth. The 
latter wheel and the arm AH are rigidly fastened to a pin 
which turns freely in the arm MA. The wheel D’, having 
36 teeth is rigidly fastened to the arm MA. The arm AH 
carries the idler D, having 12 teeth, and 


Since the wheel D’, is fastened to the arm MA, the point 
F on this wheel must have a linear velocity FG, and the 
point F on the wheel D, must have the same linear velocity, 
as the two wheels are in mesh. Since the center of D, has 
a velocity LO and its pitch circle has a velocity FG, the net 
tangential turning velocity of D, on its axis must be RG. 
This value is laid off at FQ, and it gives the driving velocity 
ST to the follower wheel D,. The length ST, therefore, mea- 
sures the linear velocity of the follower D, at radius SH, 
and if MU is made equal to SH, measurement UV will equal 
the linear velocity of the driver at the same radius. The 
relative angular velocities of the arm MA and the wheel D, 

+UV 0.75 
are N = = 

+S8T 0.75 
is taken as 4 units of measurement. The plus signs are 
written from an inspection of the diagram, which shows 
that the arm MA and the wheel D, are both turning clock- 
wise. (The notation used will be found at the end of this 
article.) 

The analytical method of finding the value of N, is as 





, where the original velocity AB 











the follower pianet wheel D, having 36 
teeth. How many turns does the planet 
wheel D, make on its own axis, and on 
the pin at H, and in what direction, 








follows: D, dD, Dy, D, 
N, = 1 — — X +— xX 
dD, D; D, D, 
wide 72 24 36 12 
= 1 — — xX — + x == 
24 12 12 36 
K 1—1+1=4¢41 





while the driving arm turns once in a 
clockwise direction? This problem is 
the same as Problem 13 in Article 4, 
with additional planetary mechanism 
added to it. Much of the detail ex- 
planation of the present problem may, 


The planet wheel D,, therefore, makes 
one turn on its own axis while the driv- 
ing arm makes one turn in the same 
direction. In writing this formula, it 
is to be noted that the first two terms 





therefore, be omitted here, and only 
an outline of the solution need be 
given. 

The graphical solution is as follows: 
Let AB, Fig. 56, represent the linear 
velocity of the point A on the driving 
arm MA. Then from the graphical con- 
struction shown, and from the explana- 
tion given in connection with Problem 
13, PE is found to be the linear velocity 
of point P on the planet wheel D,. Since 
the two points A and P of this wheel 
have parallel and equal velocities, AB 
and PE, respectively, the wheel has a 
motion of translation, and so has the 
arm AH, because it is rigidly connected 
to D;. Therefore the points H and L 





B are obtained the same as in all pre- 
vious problems, while the last term with 
the + sign in front of it is obtained 
from the consideration that when the 
le entire mechanism was turned once 
clockwise, the arm AH was given one 
turn to which it was not entitled be- 
cause..it is rigidly connected to wheel 
D, which has a motion of circular trans- 
lation. Therefore the arm AH must be 
swung back one turn, counterclockwise, 
to get the true motion of D,. This pro- 
a cedure may be more readily visualized, 
the same results being obtained, by con- 
sidering arm AH to remain stationary 
and wheel D’, to be turned once clock- 


wise, thus obtaining the expression 
Machinery D’, D, 











have parallel and equal velocities, HK 


and LO, respectively. Fig. 56, 
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, the plus sign being due 


Compound Planetary Gear Train D, D, 
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Fig. 57. Planetary Mechanism with Secondary Drive applied to Gear 


which holds Pin of Planet Wheels, for increasing 
Range of Velocity Ratios 


to the fact that D,, in this case, turns clockwise when D’, 
turns clockwise. 

It may be necessary for the practical construction of a 
mechanism to know the number of turns of wheel D, on the 
pin at H, considering that pin H is keyed to the arm AH. 
The answer in this case is that the wheel D, will turn once 
on pin H and in a clockwise direction. Although not re- 
quired in this problem, but by way of comparison, it will be 
noted that the pin at A, which is keyed to wheel D, and arm 
AH, will turn once counter-clockwise in the hub of arm MA. 


Planetary Mechanism for Producing Variable Ratio 


A planetary gear train for producing variable velocity 
ratio is shown in Fig. 57. This is a diagrammatic illustra- 
tion of one of the models made by Schroeder of Darmstadt, 
and in modified form has been used in textile mechanism. 
The solution for this problem involves the same principles 
of construction as were used in the problem illustrated in 
Fig. 17 in Article 4. In Fig. 57, D (16 teeth) is the driver, 
and D, (24 teeth) the follower. The planet wheels D, (28 
teeth) and D, (20 teeth) turn freely on a stud set in a large 
wheel D’, (80 teeth) with teeth cut on its periphery. This 
large wheel turns freely on a central stud at M, and is 
driven by the pinion whose center is at O. 

The graphical solution is shown in Fig. 57. Let AB repre- 
sent the linear velocity of the driving sun wheel D and JK 
the linear velocity of the pitch circle of the wheel D’,. Then 
the stud P carrying the planet wheels has a velocity PE, 
and the point A of the planet wheels, which are fixed with 
respect to each other, has a velocity AB, with the result that 
the planet wheels are turning about C as an instantaneous 
center. This gives GH as the velocity of the point G on the 
planet wheel D,, and also as the velocity of the follower 
wheel D,. Reducing the latter velocity to unit radius, 


AB 
N= 





AF 

An exact mathematical answer to the preceding problem 
is obtained with greatest assurance, perhaps, by using the 
geometrical method explained in the earlier part of this 
series. In the preceding graphical solution, no definite velo- 
city was assigned to the large train wheel D’,, because it 
might be any desired value. It was therefore taken simply 
as JK. If, however, it should be specified that the wheel D’, 
should turn at one-fourth the speed of the sun wheel driver 
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D, the value JK could not be taken directly but would have 
to be found, as will be noted in the present solution. Let 
the velocity of the driving sun wheel D be represented by 
AB whose length will be called one unit. Then since the 
train wheel D’, has one-fourth the angular velocity of D, 
AI must be laid off to 4% AB. Drawing MI, and continuing 
it, it will be found that the stud P which is fixed in the train 
wheel, has a linear velocity PE, and that the pitch circle of 
the wheel has a linear velocity JK. It has already been 
shown, in the preceding paragraph, that GH is found to rep- 
resent the linear velocity of the pitch circle of the follower 
wheel D,, and AF the angular velocity, as compared with 
the angular velocity of the sun wheel driver D. It now re- 
mains only to compute the true lengths of certain of the 
lines in Fig. 57 to secure an exact answer. 


AB 
Starting with the expression N — ——, the ratio of turns 
AF 


of driver per one of follower, AB is taken as unity and AF 
must be found. Following the order of construction in 





PE PM 
Fig 61, Ar = 174; = ; PM = 22, as found by 
AI AM 
adding the radii of the wheels; and AM = 8. Therefore 
22 X 1/4 11 
PE = —— = —— 
8 16 


The length GH must next be found. This length equals 
GQ + QH, and GQ by construction equals PE. 











































11 5 
AB — AR = AB — PE=1-—- — => — => RB 
16 16 
Then 
RB AP 
QH GP 
or 
RB X GP 5/16 X 10 25 
QH = == = —. 
AP 14 112 
and 
11 25 51 
GH = —- — = ——— 
16 112 56 
Also 
GH GM 
AF AM 
or 
GH X AM 51/56 X 8 alg 
AF =— = —S 
GM 12 28 
PLANET _ 20 
B 
— 
i 
Q1 
~ FIXED 
“S—~ FOLLOWER 
Muchiner! 
Fig. 58, 


Multiplying Type of Planetary Gear Train using External! 
Gear Wheels only 
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AB 
—— may now be 


The final result N = 





AF 
definitely written as: 
a 28 
N= or N = — =111/17 
17/28 17 


The analytical method is also readily applied 
to the solution of the preceding problem, but 
its application in a simple form requires a rea- Ey 





soning process slightly different from that fol- SSS 
lowed in all preceding problems. Problems of - XS 
this type are unique in planetary gear work, 
and it is for this reason that the geometrical 
method was used in the preceding paragraph 
as the surest and safest way of getting the 
exact answer. Returning to the analytical 
method, it is assumed that the entire mechan- 
ism is revolved once about the sun wheel cen- 
ter M. The planet wheel pin P has then made 
one full turn, and so have the sun wheels D 
and D,;. Since both the driver D and the fol- 
lower D, are given, this problem falls in the 
third group of problems described in the early 
N, 
part of this series and N = 





. The value N, 
N; 

represents the number of turns of the driver D 

to one turn of the planet wheel pin, and ac- 

cording to the data N, = 4, because the velo- 
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city of the planet wheel pin was given as one- 
quarter that of the driver D. The value N, 
represents the number of turns of the follower D, to one 

D 





turn of the planet wheel pin. Therefore VN, =1+ 3 X 
D, 
D, 


D, 

scribed, when the entire mechanism is turned once about M. 
D D, 

x 
D; D, 

tained by considering that while the planet wheel pin P 

turns once, D turns four times. Since D has already had 

one turn, the effect of the three remaining turns, clockwise, 

while the pin P remains stationary, is found by substituting 

values for D, D;, D, and D,, thus obtaining the expression: 


The numeral one is obtained, as previously de- 





The plus sign and the quantity 3 xX are ob- 











N, 4 11 
N= = = | -— 
N; 16 20 17 
1+3 xX —x— 
28 24 


The mechanism illustrated in Fig. 57 is so constructed 
that the train wheel D’, may remain stationary while only 
the sun wheel D drives. In this case there is no planetary 





PLANET 





Eo 





ee ey 





















































b.” 
FOLLOWER < 
DRIVERS 








a 





Fig. 60. 
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Fig. 59. ‘‘Tell-tale’’ Planetary Mechanism for indicating the Relative 


Speeds of Two Shafts 





Graphical Solution for ‘‘Tell-tale’’ Planetary Mechanism 


action whatever in the mechanism and it then acts as a 
simple train of gear wheels with fixed centers. The graph- 
ical solution for this case is shown in short dash lines and 








AB 
N= Solved by the analytical method, 
AF, 
D, D; 24 28 
N = — X = — KX — = 2.1 
D, D 20 16 


Planetary Train of Multiplying External Gear Type 


A multiplying planetary gear train using only external 
gear wheels is illustrated in Fig. 58. This train does not 
differ in general principle from some designs illustrated in 
previous articles, but it does contain features in the graph- 
ical construction that may need special consideration, or 
perhaps, at least, repetition. In this problem the planet 
wheels D, and D, are pinned to a curved train arm MIA. 
D, is the fixed wheel, and has 25 teeth; D, is the follower, 
and has 30 teeth. The planet wheels D, and D, have 15 and 
20 teeth, respectively. 

The construction for the graphical method of solution is 
briefly as follows: Let AB represent the linear velocity of 
the point A on the driving train arm. The point J will then 
have the velocity JJ found by transferring the velocity AB 
to A,B, and drawing B,M. The point J on the planet wheel 
D,; is turning about the fixed point C on the fixed wheel D, 
with an angular velocity represented by the angle a, and the 
point G on the wheel D, must have the same angular velocity 
about C. Therefore, the angle a is laid off from the line CG, 
as at a’, thus giving the resultant linear velocity GH to the 
point G on D,. This is also the velocity of the point G on 
the wheel D,, and its component on the line GP is GQ. This 
value is laid off from P, thus obtaining a component velocity 
PQ, ate: 

AB is also the resultant velocity of the point A on D,, but 
its component at A along the line AP is zero. To complete 
the reasoning of the analysis, this zero component must also 
be considered as being laid off at P along PA, thus obtain- 
ing another component, even though imaginary, at P. From 
the ends of these two components perpendiculars to the com- 
ponents are drawn, as illustrated by the lines Q,Z and PE. 
These perpendiculars meet at EH, thus giving PE as the re- 
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sultant linear velocity of P on the planet wheel D, and also 
the resultant motion of P on the follower wheel D,. Carry- 
ing this linear velocity PE out to the unit radius MA, as 
- taken in the beginning, AF is obtained as the measure of 
linear velocity of the follower wheel. The values AB and 
AF may now be compared directly to obtain the answer 

AB 

N => — 

AF 
The analytical method of solution of the foregoing prob- 
lem is readily carried out by simply writing the formula, 
D, D, D, 25 15 20 11 
N’ =1+— xX — = 14+ — XX — Xx — = 
D, D, D, 15 20 30 6 
Therefore, the rotation of the driver relative to the fol- 

6 


——-; that is, six turns of the train arm MIA 
11 


produces eleven turns of the follower wheel D,, in the same 
direction. 





lower is N 


“Tell Tale” for Indicating Relative Speeds of Two Shafts 


A planetary mechanism, known as a “tell-tale” when used 
for registering the relative speeds of two engine shafts, is 
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struction J drives D clockwise, as represented by AB in 
Fig. 60. Assuming that the second twin shaft is turning 
with exactly the same velocity as the first one, and that it 
is driving K, Fig. 59, counter-clockwise, it follows also from 
the mechanical construction that the train arm L will have 
the same angular velocity as D, but in the opposite direction, 
and this is represented by AB, in Fig. 60, where AB, = AB. 
If a point on the train arm at distance MA has a linear 
velocity AB,, the point P on the train arm will have a re- 
sultant linear velocity PE. Since AB and PE are two re- 
sultant motions on the planet wheel D,, the instantaneous 
axis for this wheel must be at C, found by drawing line BE 
This means that the point C is stationary at the instant or 
phase under analysis. Also, since the planet wheels D, and 
D, are rigidly connected, the point C on D, must also be sta- 
tionary at this phase, and as C on D, is the point that drives 
D,, D, will also be stationary, even though the wheel D and 
the train arm L are revolving at equal velocities in opposite 
directions. This is expressed by the usual equation, written 
directly from the graphical dash-line construction in Fig. 60, 
AB 
Nn 





AP 


(On this diagram F and A represent the same 


point of intersection.) Measuring these 
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quantities to any convenient scale, N = 
PLANET 4 AF 0 


infinity, or N’ =U: 











0 AB 4 
which two formulas, in words, mean that 
the driver makes an infinite number of 
n turns to one of the follower, or, that 
there are zero turns of the follower to 
four (or any number) of the driver. 
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The analytical solution for the preced- 
ing problem is written: 
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Fig. 61. 


illustrated in Fig. 59. One of the engine shafts carries a 
gear driving the wheel J, and the other shaft carries a wheel 
of the same size meshing with K. Wheel K and train arm L 
are keyed to the same spindle, and wheel J and wheel D are 
rigidly connected by a hollow shaft. The planet wheels D, 
and D, are keyed to the same spindle. The follower sun 
wheel D, is keyed to a spindle which carries a pointer I 
which rotates in front of a dial Q. If the two engine shafts 
are turning at exactly the same speed and if they are geared 
with J and K so as to drive J and K in opposite directions, 
the pointer J will remain stationary. If, however, one en- 
gine shaft should turn even slightly faster than the other, 
the pointer J will revolve, its speed and direction of revolv- 
ing depending on the difference in speeds of the two engine 
shafts. These unique results cannot be obtained by an ar- 
bitrary selection for the sizes of the sun and planet wheels, 
but they will always follow if D, and D, are the same size, 
and if D,; is twice the size of D. The reason for this is in- 
teresting to those who may have a liking for geometry, as 
will be evident on examining the construction for the graph- 
ical solution shown in Fig. 60, and explained in the next 
paragraph. In this problem, it will be assumed that D has 
20 teeth; D,, 30 teeth; D,, 40 teeth; and D,, 30 teeth. The 
wheels J and K may be any size as long as they are the 
same size, and the engine-shaft wheels that drive J and K 
must also be the same size. 

In applying the graphical method of solution to this prob- 
lem, it will be understood that one of the twin engine shafts 
drives J, Fig. 59, clockwise. Because of the mechanical con- 


‘‘Tell-tale’’ Mechanism with Planetary Train Arm as Follower 


or 0 


—1 
which interpreted gives exactly the same meaning as stated 
in the concluding words of the preceding paragraph. In 
writing this formula, the numeral one in the numerator of 
the fraction stands for one turn counter-clockwise of the 
train arm, received when the train arm and the entire 
mechanism is turned once counter-clockwise, and the nu- 
meral one in the denominator for one turn counter-clockwise 
of D, received at the same time. In the operation of the 
mechanism, however, the wheel D makes one turn clockwise 
while the train arm makes one turn counter-clockwise, and 
therefore D must now be turned back, clockwise, to its orig- 
inal position, and then given one more turn clockwise to 
receive its correct relative motion with respect to the train 





arm. This gives two clockwise turns to D which causes D, 
D D, 

to turn + 2 X —  X times. Thus while the train arm 
D; D, 


turns once counter-clockwise the follower D, which carries 
the pointer J, Fig. 59, has a net motion of 


D D, 20 30 
x — 14+2xkK — x — 
D; D; 40 30 

or zero, which means, of course, that D, is standing still. 
When the twin engine shafts revolve at different speeds, 

the pointer J, Fig. 59, turns as is shown by graphical ana!- 

ysis in Fig. 60. Assume that wheel K, Fig. 59, and train arm 

L are driven 50 per cent faster than wheels J and D, in the 

opposite direction. Then lay off AB,, Fig. 60, equal to 1 1/2 

times AB, and draw line MB, continuing it to EZ, Then the 


—1+4+2xX 
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planet wheel mass has C, for its instantaneous axis, found 
by drawing BE,, and the point C of the planet wheel mass 
which drives D, has a linear velocity CH counter-clockwise. 


+ AB 
Reduced to unit radius, CH becomes AF, and N = ————. 
— AF, 
+4 
Measured to scale, N = —— = — 4 approximately, which 
—1 


means that the wheel D makes four turns approximately in 
a clockwise direction while the pointer 7 makes one turn 
counter-clockwise. Or, in terms of speed of the train arm, 
— AB, —6 
N= —— = — = 
— AF, —1 
arm makes approximately six turns counter-clockwise while 
the pointer makes one turn in the same direction. 
The analytical formula for the number of turns of D,, to 
one turn of the train arm LZ is written: 
20 30 2 20 30 1 
Ng = — 1 4 KO He eee I ee ee 
40 30 3 40 30 6 
or N = 6 


The analytical formula for the number of turns of D, for 
one turn of the wheel D is written: 


— 6, which means that the train 





N, + 2/3 
N=—= -— —4 
N, 5 20 30 
—14+— xX — x — 
3 40 30 


The pointer J, Fig. 59, will turn clockwise if the twin 
engine shaft which drives K runs slower than the one that 
drives J. If J runs 50 per cent faster than K, the value of 

AB 


AF, 
as may be computed analytically according to 
explained in the preceding paragraph. 

In the introductory paragraph to the present problem it 
was stated that the sizes of all the wheels could not be 
arbitrarily taken, and the reason for this is based on the 
fact that the instantaneous axis for the planet wheels, which 
are rigidly fastened together, must lie at the point of tan- 
gency of the pitch circles of the follower wheel and its mat- 
ing planet wheel, in order that the pointer may remain at 
rest. This is illustrated in Fig. 60 where the instantaneous 
axis C of the planet wheels is at the point of tangency of 
the pitch circles of wheels D, and D, With the general 
principle just stated in mind and assuming that the sizes 
of D and D, are arbitrarily taken, it will be seen that upon 
drawing the given velocity lines AB and AB, in equal and 
opposite directions in accordance with the data of the -prob- 
lem, and upon further drawing the lines MB,E and BCE 
meeting at FE, the velocity PE of the planet wheel pin as 
well as its radial distance from M is determined. Thus the 
radii of the pitch circles of the planet wheels will be PA and 
PC. To compute the values of PA and PC of the two planet 
wheels, rather than depend on accuracy of drafting and mea- 
surement, the following formula may be used, based on the 
assumption that the two sun wheels D and D, are given: 

2k (R— R,) 
i ---———— 
R,— 2R 

In these formulas, R stands for radii of pitch circles, but 
the values of the diameters of the pitch circles or the num- 
bers of teeth in the several wheels may be substituted for R. 

Another form of the “tell-tale” planetary mechanism in 
which the train arm is the follower and is connected with 
the pointer is shown in Fig. 61. The two sun wheels D and 
D’ are the drivers and are connected directly to the wheels 
J and K, respectively, which, in turn, are geared to the twin 
engine shafts. When the two engine shafts are turning at 
exactly the same speed, the train arm Z and the pointer J 
will stand still. If one engine shaft turns faster than the 
other, the pointer J will rotate accordingly. In this mechan- 


N will be 





, aS determined graphically in Fig. 60, and 


the methods 


and 





R,=R, + Rk — R, 
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ism, the sizes of the sun and planet wheels are limited, as 
in the preceding problem, and they may be found graphically 
as follows: Assume any size for D, and give it a velocity 
AB. Then since the other drive wheel, when found, must 
be driven with an equal angular velocity in the opposite 
direction, lay off AB, Draw MB, and continue it an in- 
definite length. Through B draw a straight inclined line 
BCE until it meets MB, at E. Through E draw a horizontal 
line, thus determining the point P and the radius MP of the 
second driving wheel D’. The point C will be the center of 
the planet wheels, and their sizes are automatically deter- 
mined by this construction, their radii in this case being CA 
and CP, respectively. In making this construction, a maxi- 
mum amount of freedom is permitted later on in assigning 
the numbers of teeth to the gear wheels, if the slant of the 
line BCE can be so taken as to have the lengths CA and CP 
expressed by whole numbers. This graphical method may 
be checked, or may be omitted by assuming the radii of one 
sun wheel and its mating planet wheel and making com- 
putations based on the following formulas: 
R,(R+ R;) 
Ry, Se ee 


- and v” 
R—R, 


R+ Rk, + R, 

The graphical solution is shown by the dash lines that 
were used in laying out the mechanism, as previously de- 
AB 


AF 
(On this diagram, F and A represent the same point of in- 
tersection.) Measuring these values to any scale, N = 5 ~ 0 
= infinity or N’ = 0 + 5 = 0, which means, of course, that 
the point C on the train arm does not turn at all, even 
though both wheels D and D’ are turning in opposite direc- 
tions with equal velocities. Analytically, the formula for the 
solution may be written, without any graphical construction, 
as follows: 








D’ D, 120 20 
i1+—x— 1+—x 
D, D 40 60 2 
N = —— - = —— = infinity 
pd’ D 120 20 0 
1_—— xX — 1 ——— Xx -———- 
py, D 40 60 


If the engine shaft driving AK should slow up and run at, 
say, three-fifths the speed of the engine shaft driving J, the 





graphical solution would be as indicated at MB.E,, E,HB, 
AB 
and HFM in Fig. 61, and N = The exact answer is 
AP’, 
obtained analytically by the use of the general formula: 
D’ D; 120 20 
1+— x — x 
BD, D 40 60 
N= = — D 
3 IY dD 3 120 20 
l—— X—XxX—_— 1—— X — X 
5 DD, oD a 40 60 
and N’ 1/5 


Therefore pointer J makes 1/5 turn while the driving sun 
wheel D is making one turn. 


Notation 


of turns of driver to one of follower or 
driven member; 

N’ =number of turns of follower to one of driver; 

N,=number of turns of driver to one complete revolu- 
tion of planet wheel axis; 

N,=number of turns of follower to one complete revolu- 
tion of planet wheel axis; 

D=diameter of pitch circle of driver, if driver is a 
toothed wheel; 

D, =diameter of pitch circle of follower, if follower is a 
toothed wheel; 

D, = diameter of pitch circle of fixed wheel; and 

D,, D,,ete., = diameters of pitch circles of planetary 
wheels. 


N =number 
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Cutting a Lead-screw of Unusual Accuracy 


Methods Used in Producing a Precision Screw About Four Feet Long with the Lead 
Accurate within 0.00004 Inch in the Entire Length 


By WILLIAM GAERTNER, President, Gaertner Scientific Corporation, Chicago. II. 














ments such as are used in spectrology 

and astronomy must be accurate to a 
degree that is unheard of in ordinary shop 
practice. This is necessary because very 
slight inaccuracies in the instruments 
themselves would be of far-reaching im- 
portance as, for example, in the process of 
measuring the spectrum lines when deter- 
mining the impurities in metals by the 
spectrographic method; and in astronom- 
ical observations, slight inaccuracies would 
mean errors of countless miles. At the 
plant of the Gaertner Scientific Corpora- 
tion, 1201 Wrightwood Ave., Chicago, IIl., 
many types of scientific instruments are 
made, and these are usually fitted with 
lead-screws, which must be true within 
0.001 millimeter in the entire length. Ex- 
pressed in inches, this means an accuracy 
of within 0.00004 inch in the entire length. 
These screws are produced by methods 
described in the article ‘Making Precision 
Screws for Scientific Instruments,” which 
appeared in June, 1917, Macurnery, with 
the exception that the thread is now milled 
instead of being cut by single-point tools. 
It was decided some time ago to construct 
a machine whereby this preliminary thread 
milling could be performed on a commer- 
cial basis on larger screws than hereto- 
fore. For scientific purposes, the total 
length of the screw is not important—only 
the lead—but in commercial screws the 
total length must also be accurate. It is 
intended that the new machine shall cut 


P ects ona screws of scientific instru- 


screws up to 1 meter (39.37 inches) long. Such screws will 
find many applications in chemical, physical, metallurgical, 
and similar laboratories, and in astronomical observatories, 
where delicate measurements requiring the greatest accu- 


Tacy are necessary. 























WiitttamM GAERTNER was born in 
Germany. In 1880, when sixteen 
years old, he was apprenticed to an 
instrument shop in Halle, Germany, 
spending four years in learning his 
trade, after which he worked at va- 
rious precision instrument shops in 
Germany, Austria, and England. In 
1889 he arrived in the United States, 
and after having been connected here 
as an instrument maker both with 
private concerns and with the gov- 


ernment, he formed, in 1897, the 
firm of Wm. Gaertner & Co., in 
Chicago, Ill. For twenty-seven years 


he was its sole proprietor. In 1924, 
the Gaertner Scientific Corporation 
took over the business of Wm. Gaert- 
ner & Co., Mr. Gaertner becoming 
its president. In February, 1924, he 
was awarded by the Franklin Insti- 
tute, the Howard N. Potts Gold 
Medal in consideration of his notable 
achievements as both a_ designer 
and maker of scientific instruments. 


millimeters (0.0787 inch). The sides of 
the threads form an angle of 50 degrees 
with each other. The screw was made 
from a 2-inch bar of alloy steel, which was 
first turned and ground to the proper 
diameter. 
Correction Bar that Compensates for 
Inaccuracies 

The lead-screw for the new machine was 
cut in a lathe on which a thread-milling 
head was mounted on the tool-slide. Be- 
fore the operation could be performed, 
however, it was necessary to determine the 
accuracy of the lead-screw in the lathe, 
the straightness of the ways, the trueness 
of the gears and bearings, and the concen- 
tricity of the spindle rotation, as these 
four elements govern the accuracy of any 
screw cut in a lathe; corrections were 
then made for any errors. To compensate 
for errors in the lead-screw of the machine, 
a correction bar was produced which ad- 
vanced or retarded the carriage certain 
amounts corresponding to the errors, as 
it was fed along the bed. 

Progressive errors of the lead-screw 
were determined by employing a micro- 
scope and a standard meter bar, certified 
by the International Bureau of Weights 
and Measures, Paris, and the United States 
Bureau of Standards. Fig. 1 shows this 
meter bar mounted at A between the cen- 
ters of the lathe, and the microscope at- 
tached to the cross-slide at B. At C is the 
correction bar made to compensate for the 
errors in the lead-screw. 


With the lathe set up as shown and the hair line of the 
microscope coinciding with the first left-hand centimeter 
graduation on the meter bar, the lathe pulley was revolved 
the number of turns required theoretically to advance the 


carriage exactly one 





This machine also 
will require a lead- 
screw that is accur- 
ate in the lead with- 
in 0.001 millimeter 
in the entire length. 
The milling of this 
thread has already 
been done, and the 
methods followed in 
doing it will be de- 
scribed in this ar- 
ticle. The milling 
alone consumed 480 
hours. The screw is 


1 meter 20 centi- 
meters long (47.244 
inches,) 45 milli- 








centimeter. Then the 
error of the lead- 
screw for that 
length was. deter- 
mined by observing 
the position of the 





microscope hair line 








relative to the next 
centimeter gradua- 
tion on the meter 
bar. Lines were 
scribed on the sta- 
tionary headstock 
and on the spindle 
to determine readily 
the exact number of 
revolutions given to 
the spindle. This 








meters outside diam- 
eter (1.7716 inches), 


Fig. 1. 
and has a pitch of 2 


Using a Standard Meter Bar and a Microscope to determine the Progressive 


Errors in a Lead-screw 


examination was con- 
tinued for the whole 
length of the meter 
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bar. Readings were taken ten 
times, and the errors aver- 
aged. At the end of each 





gearing from shaft EZ, and 
supports the milling cutter 





test, the pulley was revolved 
back so that in taking every 
reading, the same gear teeth 
were always in mesh at the A 
same points along the bar. 


on the rear side of the work 
so that the screw was milled 
as it revolved upward, the 
cutter rotating downward 
where it came in contact 
with the screw. The cutter- 





Little details, such as undue 





| 
thrust on the _ lead-screw, 


were discovered and correct- 





a 
| | H — — La 


head is free to move longitu- 
dinally in accordance with 
the contour of the correction 


+ 
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ed. The ways were corrected - 
by scraping. 

After the errors of the lead-screw had been determined, 
the correction bar was made by first laying out on centi- 
meter graduations spaced along the bar, amounts that would 
compensate for errors in each centimeter length of the lead- 
screw. The edge was then filed from graduation to gradua- 
tion, as shown exaggerated at A in Fig. 2. When the ma- 
chine was set up, a lever was given transverse movements 
by this compensating edge, and because the errors in the 


Fig. 2. Diagram showing the Curved Edge of the Correction Bar 


bar. The slide on which the 

cutter-head is mounted slides, 
free from friction, on balls running in hardened steel guides, 
so that the movements of the correction lever are readily 
imparted to the cutter-head. 

Fig. 3 shows the top view of the base to which the milling 
head slide is attached. The rounded end of lever F contacts 
with the compensating edge of the correction bar for im- 
parting longitudinal movements to the milling head. This 
end of the lever is held in contact with the bar by means 


























Fig. 3. Top View of the Base to which the Correction Translating 


Mechanism is attached 


lead-screw were in a longitudinal direction, the movements 
of the correction lever had to be translated into longitudinal 
movements for the milling cutter. Consequently, all amounts 
laid out on the graduations of the correction bar had to 
equal the actual errors of the lead-screw at the different 
points, multiplied by the ratio of the translating leverage. 
This ratio was 10 to 1. All amounts thus determined were 
considered as minus errors; that is, if the greatest plus 
error was 0.004 millimeter, the edge of the bar was con- 
sidered to correspond 


Fig. 4. Cutting a Small Precision Screw by the Use of the Special 


Milling Head 


of spring G and the two rollers connected by this spring. 
These rollers run on the rear edge of the bar. The opposite 
end of lever F is pivoted on a stud as shown. When the 
attachment is assembled, the shank of block H is engaged 
in slot J of the compensating lever, and block H is attached 
to the slide of the milling head. Hence, transverse move- 
ments imparted to the feeler end of lever F are translated 
into longitudinal movements of the miller head by means of 
slot J and block H. Block H can be seen located at Y in Fig. 5. 

The design of the 





with that error. Then 
a minus error of 
0.002 millimeter was 
marked 0.006 milli- 
meter from the edge 
of the bar, and if 
there was no error 
at any graduation, 
that graduation was 
marked 0.004 milli- 
meter from the edge. 

The thread milling 
head shown mounted 
on the cross-slide at 
D, Fig. 5, was devel- 
oped especially for 
the machine now 
used for cutting pre- 











milling head can be 
better understood 
from Fig. 4, which 
shows it on the ma- 
chine on which it is 
ordinarily used. All 
guards for the gears 
were removed when 
this photograph was 
taken. A 1/4-horse- 
power motor fur- 
nishes power for 
driving the milling 
head, work, carriage, 
and pump. This ma- 
chine is also equipped 
with a correction 
bar which compen- 








cision screws. It is 


‘ Fig. 5. 
driven by spiral - 





sates for errors in 
its lead-screw. 


Milling a Precision Screw with the Temperature controlled accurately by Means 
of Incandescent Lamps 








Milling the Thread 


In milling the thread, eight cuts were taken for the entire 
length, each cut requiring about 60 hours, so that the total 
time consumed was about 480 hours. After a cut was 
started, the machine was not stopped until the operation 
had been completed and so it was necessary to run the ma- 
chine day and night. The work rotated at a speed of only 
10 revolutions per hour or one every 6 minutes, while the 
cutter speed was about 35 revolutions per minute. The cut- 
ter was 2 1/4 inches in diameter and was resharpened be- 
fore each cut. At the beginning of the final pass no stock 
was removed by the cutter, this pass being made only to 
remove excess stock due to cutter wear on the preceding 
pass. From Fig. 5 it will be seen that a follow-rest was 
used to support the front side of the screw in order to pre- 
vent even slight bending. Cutting lubricant was generously 
supplied to the cutter. 

In work of such precision, even comparatively slight dif- 
ferences in temperature would affect the accuracy of the 
screw, and so the work had to be performed at a season 
when the temperature could be best controlled. Hence the 
thread was milled during the months of November and De- 
cember. An enclosure of asbestos board and wood was built 
around the machine and a constant temperature of about 
74 degrees F. maintained in this enclosure. Steam coils 
gave the major portion of the heat, but an accurate control 
was obtained by means of six incandescent lamps arranged 
under the bed, as shown in Fig. 5, and connected to a light- 
ing circuit. The current delivered to the lamps was gov- 
erned by a thermostat which operated a two-plate metallic- 
type relay. Current for operating the relay was furnished 
by the dry batteries. 

Eliminating Final Errors 


Progressive errors have been eliminated in the lead-screw 
by means of the correction bar, but there are slight periodic 
errors which still remain to be removed by recutting in a 
machine that has not yet been constructed. The errors will 
be removed by using a single-point tool in a holder that 
will also contain a V-shaped point engaging the thread 180, 
90, or 45 degrees from the tool. This point will act as a nut 
to move the tool-slide along the bed and will engage the tool 
with the screw in such a way that the error will be removed 
at the place where the tool is working. 

The amount of metal removed in this operation will be so 
small that it will appear as though the tool is not cutting, 
and so a microscope will be mounted on the machine car- 
riage to observe the action. This operation, as performed on 
smaller screws, was completely described in the article pre- 
viously referred to. At the end of the recutting, the screw 
will be lapped and then inspected by the interferometer 
method. Both the lapping and this inspection method have 
also been described in the previous article. 

Thus far the lead-screw has cost about $1300, including 
material, labor, and overhead costs, and it will probably cost 
a similar amount of money to complete it. However, when 
the machine in which it is to be used has been built, preci- 
sion screws can be made from a curve-corrected lead-screw, 
and so correction devices will not be necessary for the in- 
dividual precision screws produced in the machine. This 
will be an advantage of great importance. 


* * * 


The manufacture of synthetic petroleum and gasoline on 
a commercial scale has been uppermost in the minds of 
many chemists in France since the war. The object aimed 
at is to produce a source of automobile fuel that will render 
the country independent of outside supplies of liquid fuel, 
and that will also utilize to the fullest extent the natural 
resources of France and her colonies. Synthetic petroleum 
products have been obtained in laboratory researches for 
many years, starting from animal and vegetable fats, coal, 
shale, lignite, peat, and vegetable matter or refuse of various 
kinds. The French Ministry of Agriculture is encouraging 


the researches. 
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DIE-CASTING PROGRESS 


A historical review of die-casting developments and an 
outline of present die-casting practice were presented at a 
recent meeting of the Detroit section of the Society of Auto- 
motive Engineers by Mare Stern of the Doehler Die Casting 
Co., Brooklyn, N. Y. Mr. Stern defined a die-casting as “a 
casting formed in a metallic mold or die, from metal sub- 
jected to mechanical or pneumatic pressure while in the 
molten state.” This definition of die-castings differentiates 
them from permanent mold castings, which are produced in 
molds filled by gravity, and from slush castings, in which 
the mold is also filled by gravity, but where, after the outer 
skin has become chilled, the excess liquid metal is poured 
out. 


Die-casting Alloys 


For the die-casting process, alloys of comparatively low 
fusing points are best adapted. They are generally divided 
into four groups according to whether the alloy contains as 
its main constituent tin, lead, zinc, or aluminum. The com- 
position and general characteristics of these four groups of 
alloys are as follows: 

Tin-base Alloys—Contain 60 to 90 per cent of tin, 3 to 7 
per cent of copper, and 3 to 7 per cent of antimony. Alloys 
having the lower tin content contain 10 to 25 per cent of 
lead. The maximum fusing point is at 450 degrees F., and 
the tensile strength, about 8000 pounds per square inch. 
These alloys produce castings of fine sharpness and finish, 
but the high cost of tin largely limits their use. 

Lead-base Alloys—Contain 80 to 95 per cent lead, alloyed 
with antimony alone or in combination with tin up to 
about 10 per cent. The maximum fusing point is 600 de- 
grees F., and the tensile strength, about the same as that 
of the tin-base alloys, or about 8000 pounds per square inch. 

Zinc-base Alloys—Contain 88 to 95 per cent zinc, alloyed 
with tin and copper or with aluminum, and copper. The 
fusing point is about 780 degrees F., and the tensile strength 
varies from 16,000 to 35,000 pounds per square inch depend- 
ing upon the grade and the relative proportion of the ele- 
ments. These alloys resemble cast iron, being hard and 
brittle under blows. 

Aluminum-base Alloys—Contain about 90 per cent alu- 
minum, alloyed with copper, nickel, and silicon. The fusing 
point is 1150 degrees F., and the tensile strength, 18,000 to 
21,000 pounds per square inch. Despite the fact that alu- 
minum alloys present difficulties in handling, such as high 
shrinkage and a great affinity for ferrous metal, of which 
pots and dies necessarily must be made, they are the only 
high-melting point alloys to achieve commercial success. 


Design of Die-castings 


In the paper referred to, the designer of a new device 
requiring the use of die-castings was advised to consult spe- 
cialists in the die-casting field while the entire design is 
still on paper, so that the proper function of the part, as 
well as the problems arising in die-casting it, may be proper- 
ly coordinated. In closing, Mr. Stern pointed out that die- 
casting is merely another manifestation of the tendency of 
the times to transfer the skill of the trained mechanic into 
a device that can be used repeatedly by comparatively un- 
skilled operators. The skill of a toolmaker embodied in the 
construction of intricate dies is used by the unskilled worker 
in producing and reproducing castings of the highest accu- 
racy and in great quantities. 


* * * 


According to figures published by the National Automobile 
Chamber of Commerce, the total production of automobiles 
and trucks in the thirty years from 1895 to 1924 was 23. 
910,547, with a wholesale value of over $16,000,000,000. At 
the end of 1924 the total registration in the United States 
was 17,592,000. In the twenty-five years ending December 3! 
last year, 1,332,000 cars had been exported. About 3,120,009 
people are employed in this industry in the United States 
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BORING EVENLY SPACED HOLES 


The spool-shaped turret shown in the accompanying illus- 


tration is used on a special machine. 


that there are six holes in the flanges, and these holes are 


required to be accurately 
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of the turrets. 


It will be noted 
the turret holes. 








which a 20-inch lathe was set up for boring the other ends 


The faceplate of the 20-inch lathe was first trued up, and 
a short plug fitted into the spindle and turned down to fit 


The work was then clamped to the face- 





spaced and in accurate align- 
ment. 





As six turrets like the one 
shown were to be made, the 
problem of boring the holes 
in such a manner as to ob- 





tain the required degree of 


accuracy was given careful 
consideration. The method 
finally adopted is described 


in the following. First the 
center hole A in the turrets 

















was bored and reamed to 
size, after which the cast- 
ings were rough-machined all 
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over. The six holes B were 
then laid out on one of the 


flanges and rough-drilled in an upright drilling machine. 
After the drilling operation, the turrets were again put 


on an arbor held between the lathe centers and the flanges 
turned to exact size and the ends faced, bringing the length 


to exactly 15 inches. 


cate the work. The 


Next, the parts were clamped to the 
faceplate of a dividing head mounted on a milling machine, 
a center plug in the dividing head spindle being used to lo- 


Turret having Six Holes that must be accurately spaced and aligned 


plate with the turned plug 
located in one of the holes. 
As the work was off center, 
it was necessary to employ a 
counterbalance. After mount- 
ing the work on the faceplate 
in this manner, the hole in 
the opposite end of the tur- 
ret was bored to size with a 
regular lathe tool held in the 
toolpost. Next, the first pair 
of holes was tested for align- 
ment, after which the other 
five holes were bored to size, 
resetting the work for each 
boring operation. The align- 
ment of the holes and the 
chordal were 


distance care- 


fully checked after each hole was bored. 
Woonsocket, R. I. 


Ss. W. 


3ROWN 


CENTERING DEVICE 


The device shown in the accompanying illustration was 
designed by the writer for use in truing up a center-punch 


mark with the ma- 





dividing head used 
for this operation 
was of the direct in- 
dexing type having 
a large index-plate. 
After obtaining the 
exact radial setting 
by trial, one of the 
holes B was bored to 
size through one of 
the flanges. The 
other five holes were 
then bored by index- 
ing and boring in 
the usual manner. 
After boring the 
holes in the first 
turret, radial and 
chordal dimensions 
were carefully 
checked and found 
to be correct. One 
of the flanges on 
each of the six tur- 
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chine spindle when 
the work is held sta- 
tionary, as in the 
a milling 
With 
the device shown, it 


ease of 


machine job. 


matter if 
the collet or chuck 
that holds the shank 
A fails to run true. 

The shank A is 
held in the machine 
spindle, and the 
point F' is placed in 
the center-punch 
mark in the work 
that is to be brought 
into alignment with 
the spindle. Read- 
ings are taken from 
the indicator EF after 
each quarter revolu- 
tion of the device. 
If the indicator read- 


does not 








rets was bored in 
this manner, after 
’ 


Device for bringing Center-punch 


Mark into Alignment with Machine Spindle 


ing is the same for 
all four positions, it 
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is obvious that the center mark in the work is in line with 
the spindle of the machine. Should the readings be unlike, 
the work must be shifted till the readings are all the same. 

The rod B is made of sufficient length to permit the indi- 
cator to show even a slight error in alignment. If the in- 
dicator EZ is not used, the rod B is turned around and the 
gaging point C used in connection with thickness gages 
placed in contact with the point of screw D which is 1/4 
inch in diameter, 40 threads per inch. The general construc- 
tion of the device is shown quite clearly by the illustration. 
If the work is carefully laid out and properly center-punched 
at the intersection of two lines, very accurate work can be 
obtained. 


Philadelphia, Pa. Hueco LJUNGQUIST 


CALIPER WITH MICROMETER 
ADJUSTMENT 
In shops where press fits are required on a large percen- 


tage of the work machined, and where the allowances for the 
fits are determined by the judgment of the individual ma- 








Machinery 











Caliper equipped with Micrometer 


chinist, a caliper such as shown in the accompanying illus- 
tration will be found a great convenience. A caliper of this 
kind has proved very useful in machining axles for locomo- 
tives and cars where the fits are governed by the number 
of tons pressure required to assemble the parts. 

The caliper is made from an ordinary pair of lap joint 
calipers. A 3/16-inch hole is drilled at the end of one leg 
and a small micrometer such as is used in measuring the 
thickness of sheet metal is secured to the caliper as shown. 
Part of the frame of the micrometer is sawed away and the 
remaining part split to form a fork which is drilled and 
riveted to the drilled end of the leg. The particular caliper 
shown measures 12 inches from the micrometer point to 
the center of the lap joint. 


Joliet, Ill. E. B. Ropcrers 


METHOD OF DRAWING SCREW-HEADS 


No man who possesses any degree of ingenuity can work 
at a trade or special line of work without devising a few 
little individual kinks that make his work either easier, 
better, or more clearly understood by others. 
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Figs. 1 to 3. Methods of showing Bolt and Screw Heads 


A kink of this kind that the writer has found of value in 
making assembly drawings is that of showing screw-heads 
in the manner indicated in Fig. 1. It will be noted that the 
plan view at A and the front elevation at B are shown in 
the conventional manner, but that the side elevation at C 
is the same as the front elevation view at B. In other 
words, by always showing the front or side elevations of 
hexagonal-head bolts in the manner indicated at B the de- 
signer will not make the mistake of providing an insufficient 
clearance at D. The assembly views will be more easily 
read, as a true projection of a hexagonal-head bolt or nut 
looking across flats appears the same as a square-head bolt 
or nut. Always show the elevations of a square-head set- 
serew in the same manner. In showing fillister-head, flat- 
head, and round-head screws, the elevation views should be 
as shown in Fig. 2 and not as indicated in Fig. 3. The plan 
view of screws of these types should have the screwdriver 
slot shown at an angle of 45 degrees, as this adds distinction 
and clearness to the view. 


Marion, Ind. HENRY ROBISON 


SPHERICAL FORMING TOOLS 


For a number of years the writer has used a method of 
making spherical forming tools that may be of interest to 
MACHINERY’S readers. Briefly, the method consists of mount- 
ing a steel ball of the required diameter in a holder and 
then cutting away a portion of the ball in such a way as to 
leave a cutting edge having its face in line with the center 
of the ball. In the upper view of the accompanying illus- 
tration, the ball used as a forming tool for cutting a spher- 
ical or ball seat is shown mounted on a piece of 14-inch 
cold-rolled steel. This tool may be used on a drill press or 
lathe. 

In mounting the ball on the holder, the first step is to 
countersink the end of the holder and fill the cavity with 
solder. The ball is then tinned over and placed in the 
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Forming Cutters made from Steel Balls 
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countersunk end of the holder and the two members sweated 
together by heating the holder. The upper half of the ball 
is ground away, of course, after it has been mounted in the 
holder. A smoothly finished spherical seat can be produced 
with this tool if it is run at a low speed and lard oil used 
as a cutting fluid. The work should, of course, be roughed 
out to approximately the required size and shape before at- 
tempting to use the spherical forming tool. The tool shown 
in the lower view of the illustration is intended for forming 
spherical grooves, and can be used in either a lathe, shaper, 
or planer. 


Philadelphia, Pa. CHar_Les KucLer 


PNEUMATIC RIVETING DEVICE 


The method of using a pneumatic hammer in connection 
with an arbor press for riveting and driving purposes, as 
shown diagrammatically in the accompanying illustration, 
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Diagram showing Method of mounting Pneumatic Hammer on 
Arbor Press 


has given very good results. The arbor press on which the 
pneumatic hammer is mounted has a capacity of 20 tons 
and is operated by a rack and gear actuated by a ratchet 
and hand-lever. 

In driving rivets or pins that are a very tight fit, care 
should be taken not to press the pneumatic hammer down 
too hard on the work. With a little practice, the operator 
soon learns to exert just the right amount of pressure on 
the hand-operating lever. This riveting device has also 
been used with very good results for broaching operations. 

Canton, Ohio Tuomas R. CHAMBERS 


INDEX FILE FOR DRILL JIGS 


In a well planned record and control system for jigs and 
fixtures, all parts are designated by their tool numbers. 
There are, however, a great many simple jigs that can be 
used for various jobs other than the ones for which they 
were originally made. Common flange or ring jigs, for in- 
stance, can be used wherever the drilling lay-out is suitable 
or adaptable. The same jig can be used for drilling a flange 
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Jig No. EVI R Bolt Circle Diam. 7 Z : 
Dre. Non _Y-IGLI Number of Holes 
Location F-A-15 Size of Holes S ; 
Remarks Hub Diam, Sa 

t Recess Diam. & . 
This drilling 1s American \\ “itnout Recess 
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Index Card for Flange Drill Jig 


having four or eight evenly spaced holes, and in many cases 
will prove satisfactory for holes of different sizes if simply 
employed for spotting the hole locations. 

It has become the habit of the experienced workmen in 
the plant where the writer is employed to visualize their 
flange jig requirements, first as to the bolt circle diameter 
and then as to the hole lay-out. As a convenience in the 
application of this system, every flange jig has, in addition 
to its numerical index card in the main ledger, a separate 
index card in an auxiliary file. In the latter file the jig is 
indexed according to the bolt circle diameter. The card 
used in this file is 3 by 5 inches, and is filled out in a sim- 
ilar manner to the one shown in the accompanying illus- 
tration. 


Harrison, N. J. F. A. Pore 


GAGING DEVICE FOR SMALL RIFLE 
SHELLS 


One of the most interesting gages the writer has ever 
seen was used in a cartridge factory for gaging 22-caliber 
rifle shells. Shells of this size are used in most shooting 
galleries, and because of their low selling price, rapid gag- 
ing and manufacturing methods are necessary. The most 
troublesome defect in these shells is a head that is too large 
or that has been split so that the split part projects. Either 
of these faults may cause the shell to jam in the rifle. The 
upper view in the illustration shows the gaging device ready 
to be filled with shells which enter the gaging pockets or 
holes in the wooden board A. The holes in this board are as 
near together as it is possible to space them without weak- 
ening the board, and are as large as they can be made with- 
out danger of having the shells lodge crosswise in the holes. 
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Gage for inspecting Head 


Diameter of Rifle Shells 
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When the gage is in use, the shells are shoveled on.board 
A with an ordinary dust pan, and scattered or spread out 
by hand. The shells that do not fall into the holes are 
swept from the board with an ordinary dusting brush. The 
few holes that are left unfilled are simply disregarded. At 
B is a piece of sheet iron having holes as large or larger 
than those in the board A and which are in line with them. 
The purpose of the sheet-iron piece B is to keep all the 
shells in the holes at about the same level to facilitate 
sweeping off those that do not drop into the holes in board 
A, and to prevent two shells from occupying the same hole 
when the first shell enters the hole mouth downward. 
At C is a piece of sheet tool steel having holes of the 
maximum head diameter of the shells, which line up with 
the holes in board A. The three members 4A, B, and C, are 
secured together by bolts, but the member B has elongated 
slots in it which permit it to be slid into either the position 
shown in the upper view or that shown in the lower view. 

When the shells are in the position shown in the upper 
view, the sheet-iron slide B is pushed into the position 
shown in the lower view, which permits the good shells to 
fall through the holes in members B and C. The lower part 
of the slide D guides the good shells to the right, into ser- 
vice boxes, while those having heads that are too large are 
retained by the plate C, as shown by the two shells in the 
lower view. The device is supported by a rod E to which 
a crank is attached. When the crank is turned through an 
angle of about 180 degrees, the gaging device strikes a 
bumper—not shown—which shakes the shells that do not 
pass inspection from the plate C into a slide and thence into 
the scrap-box. The crank attached to rod E is then re- 
versed, the member B pulled forward automatically, and the 
device is ready for gaging another lot of shells. Several 
lots of shells can be gaged per minute, and as the plates 
have over 1700 holes, an experienced operator can gage 
approximately 10,000 shells per minute. 


New Haven, Conn. T. E. WELSH 


SHAPER ATTACHMENT FOR RADIUS 
CUTTING 


The radius shaping attachment shown in the accompany- 
ing illustration was designed by the writer for use in ma- 
chining the large and small headers of an Ajax forging 
machine. The tool consists primarily of two blocks A and 
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Radius-shaping Attachment 


B and the tool-holder C. The block A is machined to fit 
the clapper box of the shaper ram, and the small dovetailed 
block B is adjustable on block A. On the rear of block B 
is a hub about 2 inches long to which a worm-gear is se- 
cured. The worm-gear is held in place by a large nut which 
is locked by a headless set-screw. 

A worm secured to the adjusting handle D meshes with 
the worm-wheel on the hub of block B. By turning the ad- 
justing handle D, block B can be revolved in such a manner 
that the work E will be machined to the required radius, 
provided the tool-bar C is correctly adjusted in the block B. 
The regular hand feed is used to rough-shape the work to 
nearly the required size before taking the finishing cuts 
with the attachment. If desired, a feed-screw with a suit- 
able dial could be used on block B to adjust the position of 
the tool-holding bar C. 


Jackson, Mich. DayTon A. WRIGHT 


—_—__—_ 


DOUBLE-ARM PROTRACTOR 


As a material-handling engineer, the writer has to lay out 
sectional views of many odd shaped storage bins. A small 
section of a typical drawing is shown in the upper left- 
hand corner of the accompanying illustration. The drawing 
and dimensioning of such work with ordinary drafting 
equipment proved so tedious, on account of the necessity for 
frequently shifting the triangles around, that the writer 
constructed the special double-arm _ pro- 
































tractor shown in the illustration. With this 
protractor, it is a simple matter to lay out 
and draw the details of a section such as 
shown. The arm A of the protractor can 
be set to an angle of 33 degrees, and the 
arm B to an angle of 57 degrees, thus mak- 
ing it possible to draw the various members 
of the section with a minimum number of 


ir PEA movements. 
TI ' This device was simply and cheaply made. 
T The arms A and B are the two members 


of a 24-inch folding rule with a brass swivel 
pin OC at the holding joint. The swivel pin 
is riveted to a galvanized steel plate D. On 
plate D is riveted a graduated protractor E. 
The steel plate is slotted, as shown, to re- 
ceive binding screws F which clamp the 

7 rules or arms in any desired angular posi- 








tions. Wooden blocks G are fastened to the 
under side of the rules, the lower edges 
being on the same level as the brass feet H 
on the steel plate D. When the protractor 
is in use, the edge I of plate D is held firm- 
ly against the T-square. 

This protractor has also been used for 
drawing irregular projections, and has 
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Double-arm Protractor which facilitates the drawing of Sections such as shown in the 


Upper Left-hand “orner of the Illustration 


proved a great time-saver. 


Cincinnati, Ohio EpuarD BETZ 
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REMOVING BROKEN DRILL POINTS 


Nearly all tool- and die-makers use a center drill such as 
shown at A in the accompanying illustration, for starting a 
hole in precision work. Nothing is more discouraging, how- 
ever, than to have the drill point break and stick in the 
work as shown at B. In many cases, no amount of coaxing 
or hammering will remove this broken point, and the work- 
man has to anneal the whole piece and drill out the broken 
end. The following method, however, will generally save 
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LOCKING COUNTERSUNK SCREWS 


An effective method of locking a countersunk-head screw 
is to chip out a groove on the countersunk surface on which 
the screw-head is to rest, as indicated in the accompanying 
illustration. After the screw 
has been drawn down in place 
the head is peened into the 
groove. This method of lock- 
ing screws has been used ex- 
tensively on the jaw plates of 
press clutches. : 

Ypsilanti, Mich. E. Mokem 














MILLING WITH A 

















ROUND FILE Y 
A method of using round or Li 


“rat-tail” files in a drill press 
for milling out elongated holes 
in steel pieces is shown in the 
accompanying illustration. The 
round file A is cut off at a point that leaves the diameter 
about 1/16 inch less than the width of the hole. After 
rough-drilling out the slots and chipping away some of the 
surplus metal, the round file is used. The top part of the file 
is ground to provide a good gripping surface for the chuck 
jaws. The same method can be used for cast-iron parts. 
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Countersunk Hole having 
Screw-locking Groove 





Method of removing Broken Drill Points 


time and permit the broken point to be removed without 
mutilating the work. 

The first step is to obtain the broken end of a drill and 
grind a slot in the end, using a thin elastic wheel. The 
drill which then has the form shown at C, is run down over 
the broken point in the manner indicated at D. The width 
of the slot cut in the end of the drill should, of course, be 
slightly greater than the diameter of the broken point of 
the drill. After using the slotted drill in the manner indi- 
cated, the broken point can be easily removed. 

Philadelphia, Pa. CHARLES KUGLER 


—_———_—— 


DRILLING CLOSE TO A SHOULDER 


When a hole is to be drilled close to a rib, shoulder, or 
other interfering part, and the drill chuck will not clear 
the work, a simple extension collar like the one shown at A 
in the accompanying 
illustration can be 
used. This collar is 
made from a short 
piece of steel tubing 
or other cylindrical 
tubular stock. The 
tube is fitted with a 
lock-pin B which fits 
a slot machined in 
the upper end of the 
drill, as shown at C. 
The collar is held in 
an ordinary drill 
chuck and the drill 
is driven by the 
lock-pin B. 

Grorce A. LUERS 
Washington, D. C. 
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Extension Collar for Drill 
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Milling Slots with a Round File held in a Drill Chuck 


One of the best features of this method is that the file will 
never gouge or dig into the work. 
Ypsilanti, Mich. FLoyp GRAVES 


—_—— 


TAPPING WITH A HAND DRILL 


Holes up to 1/4 inch in diameter can be tapped quite 
rapidly in small parts that can be readily held in the hand, 
by using a hand drill in the following manner: The body 


of the hand drill is gripped between the jaws of a vise in 

such a position that the handle and chuck are free to rotate. 

The tap is placed in the chuck, and the work to be tapped is 

held against the tap with one hand, while the crank of the 

drill is turned with the other hand. 
Brooklyn, N. Y. 


Puinie F. SHAFRAN 
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Questions and Answers 











DRILLING HOLES IN CROCKERY 


C. W.—I would like to know what methods may be used 
for drilling holes in crockery vases, such as are used for 
electric lamp bases. 

A.—Nothing has been published on the subject of drilling 
holes in crockery, but it is likely that methods similar to 
those used for drilling holes in glass could be employed. 
Several methods used for drilling glass are explained on 
page 890 of the sixth revised edition of MacHINrEry’s Hanp- 
BOOK. Readers who have used other methods successfully 
may be able to aid our correspondent by submitting their 
experience for publication in MACHINERY. 





ESTIMATING TOOL COSTS 


E. A. S—wWill you kindly recommend or tell us where we 
might find a reasonably accurate method of estimating time 
on tools, dies, jigs, and fixtures, so that the estimate may 
be based on something more definite than a comparison with 
previous jobs and the experience of toolmakers and 
estimators? 

A.—The proper estimating of the time required for mak- 
ing special tools, dies, jigs, and fixtures is a problem that 
presents great difficulties to all tool shops. It is the opinion 
of some of the best informed men in the special tool-build- 
ing branch of the machine industry that it is practically 
impossible to make an accurate estimate in advance of the 
time required for making special tools and fixtures. Many 
managers of leading tool shops strongly favor the policy of 
taking all tool and die work on an hourly basis, the cus- 
tomer paying for the time required to make the tools. The 
hourly rate should, of course, include the necessary allow- 
ance for overhead costs. 

If the customer is dealing with a reputable tool shop, he 
would probably pay less if the work were ordered on an 
hourly basis, then he would under the estimate-and-bid 
plan. The careful and conservative manager of a tool plant 
necessarily must estimate the time required for making a 
given set of tools with a fairly liberal margin for unfore- 
seen conditions. As a result, his estimate, if correctly 
made, is likely to be somewhat higher, in most cases, than 
the actual time required. If he habitually guesses below the 
actual time required, he will soon have to go out of busi- 
ness. As an example, it may be mentioned that in one case 
a customer refused to place his order on an hourly basis, 
accepting instead a bid based upon a time estimate of 
500 hours. As a matter of fact, the contract shop com- 
pleted the work in 320 hours. The customer would have 
saved one-third the cost had he been willing to trust the 
contract shop and place the order on an hourly basis. 

There is, to the best of our knowledge, no data or system 
by means of which a reasonably accurate estimate can be 
made on tool work, except by basing it on a comparison 
with previous jobs and on the general experience of the 
toolmaker and estimator. 


MACHINING COMMUTATORS 


H. R. S.—What tools and speeds are generally used in 
machining and finishing commutators? 


Answered By C. B. KECK, Vice-President and Treasurer, 
The Homer Commutator Co., Cleveland, Ohio 
The method described in the following is employed by the 
Homer Commutator Co., a company that has been devoted 
entirely to the manufacture of commutators for thirty-two 
years and has given a lot of attention to the methods used 
in machining and finishing their product. For machining 





the wearing surface of a commutator, a round-nosed high- 
speed steel tool with considerable top slope should be used. 
The shape of this tool is shown quite clearly in the illustra- 
tion. The work should revolve at a peripheral speed of ap- 
proximately 200 feet per minute. The depth of cut should 
be from 3/64 to 1/16 inch, and the feed about 0.015 inch per 
revolution. The tool must be kept very sharp, and the cut- 
ting edge should be set at exactly the same height as the 
center of the lathe spindle. Tools with sharp or diamond- 
shaped points leave tool marks that are hard to remove, and 
when these marks are not thoroughly removed, insulation 
failure often results. 

The exact cutting speed and feed can best be determined 
by experience. Different kinds of insulation require dif- 
ferent speeds and feeds in order to prevent excessive tool 
wear. A commutator 6 to 8 inches in diameter and 4 or 5 
inches long can be turned without regrinding the tool if 
“Amber” mica plate insulation is used. If India mica plate 
insulation is employed, it may be necessary to regrind the 
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Tool used for turning Commutators 


tool once or twice before the turning operation is completed, 
assuming that about 1/16 inch of stock is to be removed. 
When refinishing a commutator where lighter cuts are re- 
quired, the tool will, of course, stand up much longer. 

Care must be taken when the tool reaches the end of the 
commutator bars, or the insulation will be torn out. For 
this reason, it is well to feed toward the center of the com- 
mutator from each end, and then, if necessary, take a very 
light cut clear across. After the commutator has been 
turned, all tool marks should be removed. For this opera- 
tion, a 12- or 14-inch mill file may be employed. A little 
clean machine oil may be placed on the file to keep the cop- 
per from clogging the teeth. 

The finishing operation should be done with No. 1 flint 
paper. Emery or carborundum paper or cloth should not 
be used. The flint paper should be cut into a strip about 
the width of the surface to be finished. This paper is held 
by the ends, and just enough pressure placed on the work 
to cut down the mica insulation. Do not hold the paper with 
the hand on the commutator, or a wavy effect will be pro- 
duced. It is better to do too little sanding or polishing than 
too much. The final polishing of the commutator should be 
done with a little clean machine oil on a piece of clean 
waste, using another dry piece of waste to remove the oil. 
Care should be taken to keep the work as clean as possible, 
as the smallest particle of grit embedded in the mica in- 
sulation will cause trouble with the operation of the elec- 


trical equipment. 
s+ * *# 


The automobile industry uses 20 per cent of all the alu- 
minum produced in the United States, 10 per cent of all the 
copper produced, and 10 per cent of the iron and steel 
output. 
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The Importance of Lapping 


By O. C. KAVLE, Senior Partner, Manufacturers’ Consulting Engineers, Syracuse, N. Y. 
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OTATING bearings should be accurately round and 
should have a high degree of finish. This fact is not 
so well appreciated as it should be. The more accu- 


rately round and the more highly finished the two surfaces 
moving in contact with each other are, the less will be the 
wear; in fact, when the surfaces are as accurately round 
as it is possible to produce them and when in addition they 
the highest finish obtainable by known mechanical 
there is practically no wear, provided, of course, 
that the bearing surfaces are properly proportioned, the 
materials of the rubbing surfaces properly selected, and 
the elementary laws of lubrication observed. 

This may seem an extreme statement to make, but during 
the writer’s practical experience he has observed a sufficient 
number of instances to warrant making this assertion. As 
an example, it may be mentioned that fourteen years ago 


have 


means, 


It is that last degree of finish provided by the lapping 
process that makes the difference between a high degree 
of success and ordinary When a surface is 
properly lapped, there is no grain in any direction, and this 
process is also the only one by which a surface can be ob- 
tained that is as accurately round and smooth as any me- 
chanical process can make it. 


performance. 


A piece of plate glass has no 
grain; the surfaces of Johansson precision blocks show no 
grain in any 


direction; a properly lapped surface of any 


kind must show no grain. It must be a clear mirror-like 
finish. 
Lapping alone is not the solution of the problem; the 


lapping must be done correctly. Correct lapping 
by the color or finish of the surface. A frost color is a 
certain indication of the charging of the lapped surface with 


the abrasive, and only a mirror-like, clear glass finish will 


is shown 
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Lap designed for truing, sizing, and smoothing the Bores of Engine Cylinders 


automobile built in which all bearing surfaces 
throughout the entire car were hand-lapped. After being 
run 200,000 miles, the car was dismantled and the bearings 
were examined. It was found, by testing with a limit gage, 
that the bushing in the front of the crankcase had not worn 
so much as 0.001 inch. , 


an was 


Why More Attention Should be Paid to Lapping 


In the automotive industry, sufficient attention is not paid 
to the important lapping process. All bearing pins should 
be lapped in order to insure long life of the bearings. In 
automobiles, the lapping of every plain bearing pin would 
lengthen the life of the car out of all proportion to the cost 
of the lapping. For example, in an ordinary automobile, the 
lapping of the crankpins, camshafts, and wrist-pins could 
probably be done for about $10 per car. 

In flying machines, the lapping of all bearing pins is espe- 
cially important. If this were done, a much longer iife of 
flying machine motors would be the result, and the frequent 
changing of motors because of worn bearings would be elim- 
inated. The more accurately round and the more highly 
finished the bearing surfaces are, the closer may be the fits 
between the two bearing members, because the space re- 
quired for the oil film is exceedingly small if the two bear- 
ing surfaces are themselves very round and smooth. When 
we consider the high cost of flying machine motors, it seems 
almost incredible that the subject of lapping the bearings 
has not been more thoroughly investigated, because crank- 
shafts, camshafts, and wrist-pins could all be lapped at a 
cost not exceeding $50 per engine. 


insure the results from the lapping process that should be 


expected—that is, a round and smooth bearing surface. 


Cylinder Lapping 


The cylinders of automobiles should also be carefully 
lapped. If this is done, there will be no danger of oil leak- 


ing, and if the lapping is properly done, any other devices 
for preventing oil leakage will be unnecessary. The lapping 
of the cylinders removes the minute pockets that are left 
by other machining operations. If the preceding machining 
operations are properly done, the right kind of lap should 
finish the cylinders in about ten minutes per cylinder block. 
For this lapping, a rotating lap, practically solid in its con- 
struction, as will be described in the following, should be 
used. This lap should rotate about 400 to 500 revolutions 
per minute, advancing up and down from 1/16 to 1/8 inch 
per revolution. By this combination of movements, a lapped 
surface will be produced that has a glass finish. 


Lap for Sizing and Smoothing Cylindrical Bores 


The grinding lap shown in the accompanying illustration 
is designed for truing, sizing, and smoothing the bores of 
engine cylinders. It may be used in a lathe, drill press, or 
other suitable machine and can be adjusted to produce cyl- 
indrical bores of any size within a limited range of its nom- 
inal size. The six abrasive stones, one of which is shown 
at A, are uniformly spaced about the axis of the lap and are 
yieldingly supported in the holder in such a manner that 
they exert an outward radial pressure on the work. This 
outward pressure is maintained until the bore has been fin- 
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ished to the size determined by the adjustment of rings B 
which definitely stop further outward movement. 

It will be noted from the illustration that the abrasive 
stones A are secured in their respective holders C by means 
of a dovetail joint. The dovetail recess in the holder per- 
mits the stone to be removed or inserted only when the tool 
is disassembled. In some cases the inner face of the abra- 
sive stone is secured to the adjacent face of the holder by 
cement. The end plates D prevent the holders C from mov- 
ing endwise. In back of each holder there is a heavy bow 
spring E which causes the abrasive stone to exert the re- 
quired pressure against the work. The rings B have conical 
seats, as shown at F, which correspond with the bevel at 
the ends of the holders C, and it is the seating of the beveled 
ends of the holders on the conical seats of rings B that 
limits the outward movement of the abrasive stones. 

If the bore of a cylinder is to be lapped to a given size, 
the rings B are so adjusted that the outward movement of 
the abrasive stones will be stopped when the measurement 
over two diametrically opposite stones is equal to the re- 
quired diameter of the bore. The segments of the rings D 
which lie between the abrasive holder slots are split near 
their outer surfaces, as indicated at G, to permit locking 
the rings B in place by tightening the screws H. The body 
J of the lapping tool is carefully fitted to the arbor K, and 
is kept from slipping by the key LZ when the lap is in use. 
A machine screw M serves to hold the body J in place on 
the arbor. This method of assembling permits body J to be 
changed without removing the arbor from the machine or 
disassembling the holder and abrasive stones. 

In finishing the bore of a cylinder, the lapping tool, which 
is generally set to the maximum allowable diameter, is grad- 
ually fed into the bore. The abrasive segments are, of 
course, pressed inward against the action of the springs E 
when the lapping tool enters the bore. As the bore of the 
cylinder is enlarged by the rotary and axial movement of 
the lap, the abrasive stones are gradually pressed outward 
until their movement is stopped by rings B. The grinding 
or lapping operation is continued until all the holders have 
reached the limit of their outward movement. 

If desired, the lap can first be adjusted to produce a bore 
slightly smaller than the required size, and then gradually 
expanded by carefully adjusting rings B after each trial 
lapping operation. <A bore that is slightly tapering can be 
made of uniform diameter by adjusting the ring B at the 
large end of the tapered bore for a diameter slightly smaller 
than the diameter of the opposite end. As springs E exert 
a considerable pressure on holders C, the tool has the same 
effect as a solid lap when fully expanded. Graduation lines 
are provided on collars B to facilitate their adjustment, 
and holes are drilled in the peripheries of the collars to 
permit the use of a spanner wrench. 


* * * 


Far in the lead among passenger-car markets for both the 
United States and Canada stands Australia. The four coun- 
tries following Australia in the United States list are Argen- 
tina, Canada, Mexico, and Cuba. The countries that occupy 
similar positions in the Canadian foreign automobile trade 
are New Zealand, the United Kingdom, British India, and 
British South Africa. In trucks, Japan retains first position 
for the United States, having first reached this leading place 
in 1923. It is interesting to note that Japan took 3053 
trucks from the United States in 1924, while Australia. the 
leading market for Canada, took 5837.—Commerce Reports 


* * * 


What is expected to be the largest wireless station in the 
world is to be constructed at a cost of $2,000,000 near Gen- 
eva, Switzerland, on the crest of Mt. Saleve. It is stated 
that the League of Nations is to be allowed to use it for 


fifteen minutes daily, under conditions which will provide 
for absolutely uninterrupted world communication even in 
times. 


war 
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BUILT-UP SNAP GAGES 
By ROBERT WAGNER 


The cross-sectional views in the accompanying illustra- 
tion show snap gages of the “Go” and “Not Go” type, which 
can be easily constructed. The gage shown in the upper 
view consists simply of two pieces B and C of hardened 
steel, ground on the contact sides, a cylindrical spacing 
member A, a machine screw D, and a nut EF. The steel piece 
C has a step ground on the “Go” end to a depth equal to the 
difference between the “Go” and “Not Go” dimensions. The 
spacing member A is carefully ground on each end so that 
the opposite surfaces are parallel. The length of this mem- 
ber must be equal to the “Not Go” dimension. It will be 
noted that the surfaces that determine the accuracy of the 
gage can be easily ground. When the gaging surfaces have 
become worn, it is a simple matter to regrind them to a flat 
surface and reassemble the gage. 

The gage shown in the lower view of the illustration has 
a spacing member at each end. Except for this feature, the 
construction of the gage is similar to the one shown in the 
upper view. Obviously, the length of the spacing member at 
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Snap Gages of Built-up Type 


the ‘‘Go” end must be the same as the “Go” dimension. Gages 
of this type are often used for inspecting small parts made 
on the quantity production basis. For this purpose they are 
mounted on stands or pedestals with the gaging opening 
uppermost. The pieces to be inspected are then placed over 
the “Not Go” section of the gage, and if they do not pass 
this step they are placed over the “Go” section and allowed 
to drop through into a container. Of course, if the part is 
too long to pass the “Go” section of the gage, it is laid aside. 


* * * 


GERMANY STUDYING AMERICAN METHODS 


Trade commissioner Theodore Pilger, of Berlin, Germany, 
reports to the Department of Commerce that many German 
firms are sending engineers to the United States to study 
the American machinery industry, with a view to finding 
ways to improve the output and efficiency of German plants 
and to reduce general factory expenses and overhead. A 
great many consolidations of machinery manufacturers are 
taking place in Germany, the object being to exchange in- 
formation relating to technical and administrative prob- 
lems, cooperate in the buying of materials and the selling 
of the product, standardize and simplify production, elim- 
inate overlapping in production programs, and thereby in- 
crease the economy and reduce the manufacturing costs to 
a material degree. It is claimed that the greatest obstacle 
to the development of the machinery industry in Germany 
at present is the lack of capital and credits. 

* * * 

According to figures given out by the National Automobile 
Chamber of Commerce, there is one service station for every 
269 cars in the United States. 
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SYSTEM FOR RECORDING CHANGES IN 
DESIGN 


By HERBERT 


K. KEEVER 


In maz:y factories and industrial establishments, too little 
attention is given to minor changes in design, and yet, if 
this were properly taken care of, a great saving in time and 
material could be made: For instance, the length of a shaft 
may be changed and none of the departments affected be- 
come aware of the change until it is detected in the shop 
when inspecting or assembling. In one factory a “Change 
in Design Record” was made up to correlate the work of the 
drafting-room with the other departments, such as the rout- 
ing, tool design, stock department, cost department, and all 
others directly interested in the change. 


General Application of System 


As an example of its general application, let us assume 
that a given bracket is to have a tapped hole added to it. 
This immediately affects the tool design department, routing 
department, time-study department, stock-room, and 
department. It is necessary for the tool design department 
to know about the change, so that instructions may be is 
sued to alter the jig, if there is one, in order to accomodate 
the additional tapped hole. The routing department is also 
interested in the change, as the shop method of. producing 


cost 
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machinery building field. Two copies of the form shown 
in the accompanying illustration, made up for 
change in design, a pink copy and a white copy. 


are each 


Use of Tickler File 


A blueprint of the part is made with the change indicated 
on it in red pencil, and this print is attached to the pink 


copy and sent through the organization as noted on the 
form. Both pink and white copies are made out and given. 


together with the blueprint, to the chief draftsman for ap 
proval. The pink copy and print are then sent to the gen 
eral manager, while the white copy is placed in a fifteen 
day tickler file. If at the end of the fifteen days, the pink 
copy and print have not been returned to the drafting-room, 
an investigation is made to see who has been holding up the 
change record. 

The general manager and assistant manager receive the 
change record in turn, and their approval is necessary for 
it to become effective; when approved, the form is passed 
to the tool record department. There the condition of the 
tools is investigated, and an order issued for any necessary 
alterations to the jigs and fixtures demanded by the change 
in design. In some cases, an order for new tools is made 
out depending on the nature and requirements of the change 
in design. After the tool records have been taken care of, 
the “Change in Design Record” is signed and forwarded to 
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solete. In the case 
mentioned, where a 
tapped hole has been added to the part, the stock-room is 
required to draw the stock and issue a shop order to have 
the parts altered to conform to the new design. The cost 
department also is very much interested in the change of 
design, as varying costs must be accurately accounted for, 
and the addition of a drilled and tapped hole would in- 
crease the cost of the part mentioned. 

In the machinery building field, it is possible that a 
change in design may affect some of the parts that are in 
the process of production in the factory at the time the 
change is made. It is necessary to stop this work and supply 
a blueprint showing the alterations required or the further 
disposition of the work decided upon by the superintendent. 
It is always interesting to the management to Know just 
what changes in design are being contemplated, and what 
effect they have in regard to reducing costs, so it may be 
said that the management is also affected by any change 
made. 

In a great number of factories that boast of their modern 
methods, no effort is made to correlate the changes in the 
drawing-room with the factory departments directly affect- 
ed. In a few cases a brief note on a scratch pad is sent to 
various individuals but there is no direct follow-up nor any 
definite system of notification in regard to change in de- 
sign. To overcome this rather loose system, the “Change in 
Design Record” system described in the following was 
adopted, and has been found to work very well in the general 


Form used for 





“Change in Design Record’’ 


the 
issue 


shop after 


and to 
new drawings 
the changes have 


record, 


and operation sheets to the 
been made. 

The shop superintendent is next given an opportunity to 
criticize the change and to check the general correctness of 
the alteration. After he has finished with the record, it is 
sent to the shop stock-room for a stock check. Here the 
stock disposition is made as indicated. If the finished 
stock is to be altered, scrapped, or held for repairs, this will 
be noted on the record and the stock-room acts accordingly. 


The Follow-up System 


The notice is then sent to the tool-room, where the tool- 
room foreman checks his orders to see if he has been given 
an order for the jig alterations on the pink form. If none 
has been received, he gets in touch with the tool record 
department and ascertains why the order has not been is- 
sued to him. He then signs the change record and forwards 
it to any department listed in the blank space. This space is 
provided to allow the name of any department not usually 
affected by the regular routine of changes in design to be 
filled in. If no department is listed in this space, the change 
notice is delivered to the cost department. 

The cost department checks all cost records affected by 
the change in design, notes the disposition made of the fin- 
ished stock, and makes the proper entries. The change no- 


tice is then forwarded to the efficiency department, where it 
is checked to see that all the persons 


interested in the 
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change have seen it, and placed their initials in the space 
provided for them. The change record is then returned to 
the drafting-room. Upon receipt of the pink record in the 
drafting-room, the white record in the tickler file is removed 
and both forms are clipped together and filed in the correct 
order, as indicated by the change number. This change num- 
ber is. marked in the title box of the drawing, and the high- 
est number indicates the last change made. 

The order for the “Change in Design Record” to travel 
through the shop was determined by convenience, as it was 
desirable that the notice follow as nearly a straight line as 
possible. On the basis of a fifteen-day tickler, two days 
are allowed each department to complete their study of the 
change in design. By adhering to the plan just described. 
useless chasing after information, and the accumulation of 
large quantities of obsolete stock have been done away with. 
Mistakes have also been reduced to a minimum, and greater 
cooperation between the departments has resulted. 


* * * 


DETERMINING THE LENGTH OF 
SPROCKET CHAINS 


By T. E. WELSH 


As a checker of drawings, the writer has found a great 
number of mistakes made in calculating the length of 
sprocket chains. Most of these mistakes can be ascribed 
to the following causes: The use of mental arithmetic by 
the draftsman in employing the common formula; the num- 
ber of calculations required by the formula; the difficulty 
of some of the calculations; and the fact that the draftsman 


VALUES FOR FORMULA USED IN FINDING LENGTH 
OF SPROCKET CHAINS 























N—n i N—n I N—n | Nh I 
1} 
| | | 

1 | 0.0253 26 | 17.12 || 51 65.88 || 76 | 146.31 
2/ 0.1013 27 | 18.47 52 | 68.49 77 | 150.18 
3| 0.2280 | 28 | 1986 |) 53) 721.15 || 78 | 154.11 
4 | 0.4053 29 | 21.30 54 | 73.86 79 | 158.09 
5 0.6333 30 | 22.80 55 76.62 |; 80 | 162.11 
6 | 0.9119 || 31 | 2434 || 56 | 79.44 || 81 | 166.19 
7 1.241 || 32 | 25.94 57 | 82.30 82 | 170.32 
8 | 1.621 | 33 | 27.58 58 | 85.21 83 | 174.50 
9 2.052 || 34 | 29.28 59 | 88.17 84 | 178.73 
10 2.533 || 35 | 31.03 60 | 91.19 85 | 183.01 
11 3.065 36 32.83 || 61 94.25 || 86 | 187.34 
12 3.648 37 34.68 || 62 | 97.37 87 | 191.73 
13 4.281 38 | 36.58 || 63 | 100.54 SS | 196.16 
14 4.965 39 | 38.53 64 | 103.75 89 | 200.64 
15 5.699 40 | 40.53 || 65 | 107.02 || 90 | 205.18 
16 6.485 41 42.58 || 66 | 110.34 || 91 | 209.76 
17 7.320 42 44.68 || 67 | 113.71 || 92 | 214.40 
18 8.208 3 46.84 || 68 | 117.13 || 93 | 219.08 
19 9.146 14 49.04 || 69 | 120.60 | 94 | 223.82 
26 | 10.13 45 51.29 || 70 | 124.12 || 95 | 228.61 
21 | 11.17 46 53.60 || 71 | 127.69 || 96 | 233.47 
22 | 12.26 47 55.95 || 72 | 131.31 || 97 | 238.33 
23 3.40 18 58.36 || 73 | 134.99 98 | 243.27 
24 | 14.59 19 60.82 || 74 | 138.71 99 | 248.96 
25 15.83 50 63.33 75 | 142.48 100 | 253.30 
| Vachinery 








frequently trusts to his memory for the meaning of the 
symbols, with the result that he sometimes uses inches in- 
stead of pitches. The common formula is a simple one, and 


is given in the catalogues of most sprocket chain manufac- 


turers and also in MACHINERY’S HANDBOOK, sixth revised 
edition, page 782. It is as follows: 
N—n\? 
N n ( 2r 
L= 20 + — 4+ — + ——_—_ (1) 
2 2 C 


in which 
N =number of teeth in large sprocket: 
n =number of teeth in small sprocket; 
C =center distance, in pitches; and 
L =length of chain, in pitches. 
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This formula may be reduced to the following form in 
order to decrease the likelihood of the user employing men- 
tal arithmetic, and lessen the number of calculations: 

(N—n)? 


4¢0+N+n 39.4784 


L => ———— 
2 C (2) 
(L = pitches) 

The pitch clause should always appear close to the for- 
mula as shown, in order to emphasize the fact that the for- 
mula is based on the chain pitch and not on inches. 

If 40 is substituted in Formula (2) for 39.4784, the differ- 
ence in the chain length is so slight that the first figure of 
the decimal is not affected, and the formula is brought into 
a convenient form for the memorandum pocketbook. Any- 
way, as the results obtained from these formulas must prac- 
tically always be increased to make value L a multiple of 
the pitch, the result obtained by substituting 40 for 39.4784 
is close enough. 

To save time in calculating the length of chains, the writer 
has developed the accompanying table for use in connection 
with the following formula, which differs only from Formula 
(2) in the substitution of the symbol 7 for the quantity 

(N —n)? 


39.4784 
40+N+n aL 
i - , ae 
2 C (3) 

(L = pitches) 

In addition to saving time, the method of using the table 
in conjunction with Formula (3) is so simple that all mis- 
takes should be averted. 

In order to illustrate the use of Formula (3) and the table, 
assume that it is necessary to calculate the length of a chain 
for two sprockets of 42 and 30 teeth, respectively, placed at 





a center distance of 50 pitches. Then 
200 + 42 + 30 3.648 
L=> ————_ + — = 136.073 say 137 pitches 
2 50 


a * * 


THE RAILROAD SITUATION 


Car loadings continue at a high level, and for the first 
four months of this year were higher than for any corre- 
sponding four-month period in the country’s history. In- 
asmuch as it has been stated that although the figures 
showing car loadings were higher, the actual freight move- 
ment was less, because the cars were not so heavily loaded, 
it is of interest to note that the Bureau of Railway Econom- 
ics states that the net ton-miles also show an increase, and 
that during January and February of this year the actual 
volume of freight was the greatest ever handled by the rail- 
roads during any corresponding period on record. 

In the first three months of the year over 44,000 new 
freight cars were placed in service, an increase in excess of 
6500 cars as compared with the corresponding period last 
year. In addition, at the end of the first quarter, there were 
on order 46,126 cars. During the first three months, the 
railroads placed in service 430 locomotives, having an addi- 
tional 315 locomotives on order. The railroads also have 
over 300,000 surplus freight cars in good repair, showing 
that they are in exceptionally good condition to handle with 
dispatch any amount of freight offered to them. 


* * * 


MEETING OF SOCIETY FOR STEEL TREATING 


The spring sectional meeting of the American Society for 
Steel Treating was held in Schenectady, N. Y., May 28 to 30. 
Among the important papers presented were “Some New 
Developments in Stainless Steel’; “The Relation of Crystal 
Orientation to Magnetic Properties of Silicon Steel’: “Case 
Carburizing”’; “Results of Examination of Metals with X- 
Rays”; “High Points in the Manufacture and Working of 
Open-hearth Steel’. 
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RESULTS OF STANDARDIZATION 


In an address before the ninth annual meeting of the 
American Gear Manufacturers’ Association recently held in 
Pittsburg, A. H. Timmerman, president of the Electric Power 
Club, brought out various viewpoints on standardization. In 
the course of his address, he pointed out the great number 
of luxuries available to the masses of people today that 
could not be commanded even by the kings of a century or 
two ago. This is due to the fact that the productivity of 
the individual, aided in a great measure by standardization, 
has been enormously increased in our modern industrial 
development. = 

Just as standardization permits of important economies, 
so small variations or departures from a standard in manu- 
facturing may abnormally increase costs. Variations that 
lead to a departure from a standard, therefore, make it con- 
tinually necessary to be on the lookout in order to prevent 
abnormal increases in the cost of the product. Suppose that 
a plant is producing to 90 per cent of its capacity, and that 
this production consists of a standard output. Now intro- 
duce the manufacture of 10 per cent of the product in the 
same plant that is not of a standardized variety. This will 
not only make the cost of that additional 10 pbr cent ab- 
normally high, but if the work is performed in the same 
departments as those in which the standardized product is 
manufactured, it will also materially increase the e2ost of 
the standard product. The reason for this is that every 
employe handling the material must be sure that he has the 
proper parts and the proper tools for making the apparatus 
that is specified, whether standard or special. 


Savings in Materials through Standardization 


In undertaking any general program of standardization, 
we must start with the material supply. Some years ago a 
given company began to standardize its material supply and 
found that in many cases the varieties of materials could be 
reduced to one-third or even one-fourth of the original va- 
rieties. Standardization of this kind saves costs in many 
directions. It reduces the work on the part of the drafts- 
men in deciding upon what materials to use, and if the total 
kinds of materials used are reduced by 50 per cent, the 
manufacturer will also find that he can get along with ap- 
proximately 50 per cent of the clerical labor in the depart- 
ments that specify, purchase, and handle the material in 
question. At first the reduction in the varieties of materials 
kept on hand seemed very radical and questionable, but the 
system has now been in use for fifteen years without any 
appreciable change in the reduced lists originally adopted. 


Other Advantages of Standardization 


In the same way as the raw material may be standardized 
and thereby the stock of raw materials greatly reduced, so 
the standardization ofthe product being manufactured will 
reduce the total stock of finished goods necessary to be kept 
on hand. It also enables the manufacturing department to 
make better deliveries. Another advantage is related to the 
most serious problem in the manufacturing industry as well 
as of the country as a whole—the seasonal unemployment, 
with its resultant distress and dissatisfaction. It is perhaps 
in this direction that general standardization of manufac- 
tured products will have a more far-reaching effect upon 
our industrial life as a whole than any other development 
in the past twenty-five years. With a standardized product, 
the manufacturer is able to build his stock during the dull 
season and thereby insure his employes of reasonably steady 
employment throughout the year, provided, of course, that 
the manufacturer is financially able to carry the increased 
stock over such periods. 


Reducing Overhead and Improving Quality through 
Standardization 


If a plant manufactures only one article, it can readily 
be seen that the number of men in the designing and manu- 
facturing departments whose compensation is generally in- 
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cluded in the overhead can be reduced to a minimum, and 
this, although not so generally recognized, is equally true 
of the sales force. As to the quality of the product, it has 
long been recognized that the degree of accuracy required 
for the interchangeability of parts aids in obtaining a far 
better quality than can be obtained when non-standardized 
products are manufactured. 

The tremendous burden that is placed on shop executives 
by the introduction of a great multiplicity of parts, the man- 
ufacture of which must be supervised, is frequently over- 
looked. If the brain power expended in bringing through 
the shop this variety of product could be concentrated on 
one or a few products, the labor and material costs of these 
products could be reduced in many cases to a fraction of the 
original figures. 


Standardization of Selling Methods 


“With all the efforts expended in the reduction of factory 
costs through standardization,” said the speaker, ‘why is it 
that we still use in many cases the same selling methods 
that were used half a century ago? Why cannot our com- 
mercial practices be standardized in a similar way to our 
manufacturing practice? Why should it cost as much to sell 
an article as it does to design and manufacture it, including 
the cost of productive labor, material, and overhead?” 


Can Standardization be Carried too Far? 


It has sometimes been asked, “Can standardization be car- 
ried too far, and if so what will be the result?” This ques- 
tion may be answered in the affirmative—standardization 
can unquestionably be carried too far. It is carried too far 
if it is applied to an extent that prevents or tends to pre- 
vent progress in the art, in which case it will become a 
serious menace to the prosperity of the industry and the 
development of the country as a whole. 

Secondly, if it is carried to such an extent that there is 
no difference between the articles or apparatus offered for 
sale by different manufacturers, there is left only one basis 
for competition, and that is selling price. This is, it would 
seem, just as serious a condition in the industry as would 
be the stopping of the progress of the art. in the 
further development of standardization activities, it may 
become necessary to adopt various means whereby the dis- 
advantages of standardization are prevented from having an 
objectionable effect; but there is no question that standard- 
ization in the long run is beneficial not only to the industry 
but to the general development of the country. It increases 
the productivity of the individual and thereby results in 
bettering the living conditions of all classes. 


Hence, 


* * * 


AUTOMOTIVE ENGINEERS’ SUMMER MEETING 


Addresses of real engineering value on topics of live in- 
terest to the whole automotive industry, and exhibits and 
demonstrations that will add greatly to the interest of the 
papers, are being arranged by the meetings committee of 
the Society of Automotive Engineers for the summer meet- 
ing of the society to be held from June 16 to 19 at White 
Sulphur Springs, W. Va. Among the subjects that will be 
presented and discussed at the technical sessions are gas- 
oline-electric motor buses and rail cars, riding qualities of 
automobiles, vehicle design and construction in their rela- 
tion to highway safety, brakes, transmission developments, 
and lubrication and fuel problems. 


* * * 


GERMAN TRADE WITH ARGENTINA 


Before the war German exports to Argentina were valued 
at 61,000,000 pesos. At that time England’s exports were 
valued at 109,000,000 pesos, and the United States’ exports 
at 48,000,000 pesos. In 1923, the last year for which com- 
plete statistics are available, American and British exports 
each were valued at 104,000,000 pesos, while 
rorts were 63,000,000. 


rermany’s ex- 
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Code of Ethics in Machine Tool Building 











T the convention of the National Machine Tool Builders’ 
Association in October, 1924, the principles of business 
conduct formulated by the Chamber of Commerce of 

the United States were adopted. At the convention of the 
association held in Buffalo this spring, the committee on 
code of ethics presented a report which quoted, first, the gen- 
eral principles adopted at the former meeting, and in addi- 
tion a number of interpretations that indicate practices that 
would be destructive to the principles laid down, the object 
being to guide the industry in applying the genera! prin- 
ciples of business conduct previously adopted. These prin- 
ciples, together with the interpretations recommended by 
the committee, are published in full in the following: 

Principle 1—The foundation of business is confidence, 
which springs from integrity, fair dealing, efficient service, 
and mutual benefit. 

Practices Destructive of Principle 1: (a) Permitting 
agents, distributors, or employes to conduct transactions on 
a lower plane of business practice than set out in this code. 
(b) Discrediting the equipment, product, methods, or per- 
sonnel of a competitor. (c) Quoting fictitiously high prices 
at the outset of a transaction, and lowering them without 
proportional changes in quantity or specifications. (d) Tak- 
ing advantage of a customer’s ignorance to sell him some- 
thing that is not best suited to his needs. (e) Only an un- 
ethical buyer will disclose to a competitor material condi- 
tions of a competing proposal, such as price, terms, delivery, 
production, etc. Only an unethical competitor will procure 
or use such disclosures to meet competition. 

Principle 2—The reward of business for service rendered 
is a fair profit plus a safe reserve, commensurate with risks 
involved and foresight exercised. 

Practices Destructive of Principle 2: (a) 


Booking orders 
so far in advance of production that changes in costs cannot 
reasonably be anticipated. (b) Neglecting the utility factor 
of value in making prices of high-production tools. (c) Ne- 
glecting the cost of necessary idleness and the risk of obso- 
lescence of design and equipment when making prices. 

Principle 3—Equitable consideration is due in business 
alike to capital, management, employes, and the public. 
Destructive of Principle 3: (a) Not paying 
Wages and salaries commensurate with the ability required 
in workmen, and in supervisory, technological, selling, and 
administrative staffs. (b) Making prices that do not ade- 
quately implicit costs as well as out-of-pocket ex- 
penses, and thereby depriving stockholders of returns in 
keeping with the natural and unavoidable hazards of the 
industry. 

Principle 4—Knowledge—thorough and specific—and un- 
ceasing study of the facts and forces affecting a business 
enterprise are essential to a lasting individual success and 
to efficient service to the public. 

Practices Destructive of Principle 4: (a) Failure to join 
in mutual education as to the facts and forces affecting the 
industry as a whole. (b) Failure to install an adequate 
cost and accounting system. (c) Quoting prices on incom- 
plete data, or on none at all. (d) Giving estimates or guar- 
antees of performance without full knowledge and specifica- 
tions of all material elements affecting performance, such as 
(1) degree of accuracy to which work is to be finished: 
(2) degree of finish, where this is an element; (3) 
acteristics of material to be fabricated; 
skill required in operators; 
cessary; 


Practices 


cover 


char- 
(4) competence and 
(5) character of foundation ne- 
(6) character of lighting necessary. 
5—Permanency and continuity of service are 
basic aims of business, that knowledge gained may be fully 
utilized, confidence established, and efficiency increased. 


Principle 


Practices Destructive of Principle 5: (a) Neglect of ne- 
cessary improvements in design and manufacture. (b) Fail- 
ure to study economic conditions inherent in the industry, 
and to base business policies on sound economic principles. 

Principle 6—Ohligations to itself and society prompt busi 
ness unceasingly to strive toward continuity of operation, 
bettering conditions of employment, and increasing the effi- 
ciency and opportunities of individual employes. 

Practices Destructive of Principle 6: (a) Irregularity of 
employment in this industry is due mainly to causes lying 
within the control of the industry’s customers, and not with- 
in the control of the machine tool industry. Failure to study 
conditions and collectively to inform the industry’s cus- 
tomers of these conditions has contributed to this irregular- 
ity. (b) It devolves on every machine tool builder to fur- 
ther the education of customers in forecasting their own 
needs of machine tools, and to induce them to place orders 
with due regard to economic conditions. 

Principle 7—Contracts and undertakings, written or oral, 
are to be performed in letter and in spirit. Changed condi- 
tions do not justify their cancellation without mutual con- 
sent. 

Practices Destructive of Principle 7: (a) Failure to adopt 
or conform to recognized trade terminology in listing or de- 
scribing machine tools, thus creating confusion and mis- 
understanding. (b) Quoting time of delivery without proper 
consideration of all reasonable conditions or without ad 
equate production planning. (c) Soliciting cancellations of 
orders placed with competitors. (d) Accepting cancellations 
of orders taken in good faith, and in process of legal per- 
formance. 

Principle 8—Representation of goods and services should 
be truthfully made and scrupulously fulfilled. 

Practices Destructive of Principle 8: 
or rebuilt machines as new. (b) 
repaired or rebuilt. 
tions concerning 


(a) Selling repaired 
Selling new machines as 
(c) Overstatements or misrepresenta- 
materials, workmanship, accuracy, per- 
formance, weight, working range, or size of any machine or 
of any part thereof. (d) Issuing price lists with fictitiously 
high or otherwise untruthful prices quoted therein. (e) Per- 
mitting any misrepresentation by employes contacting with 
customers, or suppliers. 

Principle 9—Waste in any form—of capital, labor, ser- 
vices, materials, or natural resources—is intolerable and 
constant effort will be made toward its elimination. 

Practices Destructive of Principle 9: (a) Taking in used 
machinery at prices too high to give a fair profit realization, 
as part payment for new machines. (b) Encouraging spec- 
ulative stocking by dealers. (c) Speculative stocking by 
builders, leading to great losses through obsolescence. (d) 
Guaranteeing buyers against declines in price. (e) Creating 
unnecessary sizes and styles, thereby wastefully increasing 
costs and investments and wastefully reducing stock turn- 
over. (f) Failure to join in reasonable standardization of 
tool-holding and work-holding elements, which would reduce 
waste for the user by reducing his investment in cutting 
tools and accessories. 

Principle 10—Excesses of every nature—inflation of credit, 
over-expansion, over-buying, over-stimulation of sales— 
which create artificial conditions and produce crises and de- 
pressions are condemned. 

Practices Destructive of Principle 10: (a) Refusal to join 
in the collection and dissemination of facts, which knowledge 
alone can prevent such excesses from getting under way. 
(b) Granting credits for excessively long terms. 

Principle 11—Unfair competition, embracing all acts char- 
acterized by bad faith, deception, fraud, or oppression, in- 
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cluding commercial bribery, is wasteful, despicable, and a 
public wrong. Business will rely for its success on the ex- 
cellence of its own service. 

Practices Destructive of Principle 11: (a) Granting indi- 
vidual demands for free service, discriminating terms, dis- 
criminating prices, extra attachments, or any other thing 
or service that is not openly offered to all buyers who may 
be in the market at a given time. (b) Copying or using de- 
signs of others, thereby depriving them of the legitimate 
fruits of their own labor or inventive ability. (ce) Threat- 
ening suits for patent infringement without good faith, for 
purposes of intimidation. (d) Tampering with and misad- 
justing a competitor’s machine to discredit it with a pur- 
chaser. (e) Selling goods at or below cost to embarrass a 
competitor. (f) Combining to enhance or maintain prices 
or to bring about substantial uniformity in prices, or to 
divide territory or business, or to put a competitor out of 
business. (g) Quoting prices on combinations, in which com- 
petitive machines are under-priced, and non-competitive ma- 
chines are correspondingly over-priced. 

Principle 12—Controversies will, where possible, be ad- 
justed by voluntary agreement or impartial arbitration. 

Practices Destructive of Principle 12: (a) Causing un- 
necessary litigation, or refusing to discuss disputed matters 
in a spirit of friendly adjustment, or to submit to impartial 
arbitration where it is possible. 

Principle 13—-Corporate forms do not absolve from or 
alter the moral obligations of individuals. Responsibilities 
will be as conscientiously discharged by those acting in rep- 
resentative capacities as when acting for themselves. 

Practices Destructive of Principle 13: (a) Claiming that 
unethical actions are due to pressure from boards of di- 
rectors, or creditors, and seeking to justify them on that 
account. 

Principle 14—Lawful cooperation among business men and 
in useful business organizations in support of these prin- 
ciples of business conduct is commended. 

Practices Destructive of Principle 14: (a) Failure to 
maintain a friendly attitude toward competitors and accept- 
ing without verification reports that reflect on their honesty 
of intent, purpose, or act. (b) Failure to assist in improv- 
ing conditions in the industry by contributing information 
respecting economic facts that would assist all the industry 
to arrive at sound conclusions, without injury to the legiti- 
mate interest of anyone contributing such information. (c) 
Failure to contribute one’s fair share to the support of the 
industry’s association. (d) Failure to give the collective in- 
dustry the benefit of one’s counsel and advice on questions 
affecting the whole industry. 

Principle 15—Business should render restrictive legisla- 
tion unnecessary through so conducting itself as to desérve 
and inspire public confidence. 

Practices Destructive of Principle 15: (a) Failure to build 
machines in conformity to standard safety codes, duly 
adopted. (b) Conducting any association activity in such a 
manner as to violate the laws of the land. 


NATIONAL PRESSED METAL SOCIETY 


A new society known as the National Pressed Metal So- 
‘iety has recently been organized. This is strictly a tech- 
nical or engineering society, and its activities will be de- 
voted to discussions of the arts and sciences connected with 
the pressing of metals, and a study of the subjects relating 
to the manufacture, use, and properties of pressed-metal 
parts. The first meeting of the society was held in Chicago 
on April 11, at which F. J. Rode, mechanical engineer of the 
‘larquette Tool & Mfg. Co. of Chicago, spoke on the selec- 

on of pressed-metal equipment. The officers for the coming 
ear are: President, John C. Biemeck, Coonley Mfg. Co., 

‘hicago, Ill.; vice-president, George E. Wattman, Adams & 
Westlake Co., Chicago; and _ secretary-treasurer, D. L. 
Mathias, The Andresen Co., Pittsburg, Pa. The temporary 
fice of the society is located at Pittsburg, Box 65. 
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PARTING TOOL FOR HEAVY WORK 
By F. RATTEK 


The planer tool shown at A in the illustration was made 
for use in parting forgings having a thickness of 18 inches. 
This tool is forged from high-speed steel and weighs nearly 
20 pounds. It will be noted that it is of the old-style spring 
or goose-neck type. Tools made in this manner from ecar- 
bon steel give excellent service, but when forged from 
high-speed steel, they lack the springy quality required to 
prevent hogging or digging in when taking heavy cuts. 
Under the latter conditions, the high-speed steel tool is often 
fractured or broken, whereas a tool of the same design made 
from carbon steel would simply spring back or at most be 
only slightly bent out of shape. 

In order to combine the desirable qualities of carbon and 
high-speed steel in one tool, the design shown at B was 
worked out. The shank D of this tool is made from a good 
grade of carbon steel, hardened and drawn at the neck to a 
spring temper. A set of four high-speed steel cutters like 
the one shown at C was fitted to the shank D. The method 
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(A) Fractured High-speed Steel Parting Tool; (B) Inserted-blade 
Parting Tool 
of holding these cutters in the shank is shown in the illus- 
tration. 

In parting the large 18-inch forgings, cuts are taken on 
one side until a depth of 9 inches is reached, after which 
the work is turned over and the parting finished from the 
other side. Referring to the view in the upper right-hand 
corner of the illustration, it will be noted that the cutters 
are ground to different widths. At the beginning of the 
parting operation, cutter No. 1 is used, which has a width of 
0.600 inch. When this cutter becomes dull, the second cutter, 
which is 0.580 inch wide, is substituted. The changing of 
cutters is continued in this manner until the work is com- 
pleted. Replacing a dull cutter with a sharp one without 
removing the shank D from the toolpost is made possible by 
having each successive cutter slightly narrower than the 
preceding one, as described. 


* * * 


NEW OFFICERS OF AMERICAN SUPPLY AND 
MACHINERY DEALERS’ ASSOCIATION 


At the convention of the American Supply and Machinery 
Dealers’ Association at Atlanta, Ga., John C. Ruf, of Dover, 
N. H., was re-elected president; W. R. Simpson, of Philadel- 
phia, Pa., first vice-president: D. S. Brisbin, of Columbus, 
Ohio, second vice-president; W. W. Sanderson, of Niagara 
Falls, N. Y., third vice-president; and Frederick Mitchell, 
of New York City, secretary and treasurer. To the executive 
board were elected Robert B. Skinner, of New Britain, Conn.; 
Horace Armstrong, of Chicago, Ill.; W. C. Henning, of St. 
Louis, Mo.; B. O. Payne, of Philadelphia, Pa.; and W. F. 
Wright, of Lisbon, Ohio. 
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The Machine-building Industries 











HERE has been a slight recession in the industrial 
activity of some of the basic industries, as compared 
with the earlier months of the year. This is true, for 

example, of the iron and steel field. On the other hand, there 

has been an increase in the activity of the largest industry 
in the machine-building field—the automobile industry. The 

Federal Reserve Bank of Cleveland summarizes the entire 

business situation as follows: 

“A moderate recession has taken place in the iron and 
steel industry, and business as a whole has shown a slacken- 
ing tendency, although this has not been true of all lines. 
Indications are that the upward trend in business which be- 
van late in 1924, has been temporarily halted. Fundamental 
conditions are sound, however, and the business decline has 
thus far been mild. The lack of confidence shown in some 
quarters appears unwarranted, and is doubtless due to over- 
enthusiasm a few months It should be 
that business at present is at a comparatively high level. 
Cautious buying continues to be an important factor in 
business, and while such a policy does not lead to the spec- 
tacular rises and severe reactions of former days, it does 


remembered 


ago. 


make for greater stability in prices and in the general busi- 
ness situation.” 

As an offset to the somewhat reduced production in sev- 
eral of the basic industries, a greater volume of production 
in some industries producing directly for the consumer, and 
merchandise, both retail 
In general, factory employment 


in the distribution of and whole- 
sale, should be recorded. 
and payrolls have increased of late, and the value of build- 
ine contracts awarded during the month of March—the last 
month for which complete figures are available—was the 
largest on record. 

Hence, it would seem that any serious apprehension as to 
future business stability is unwarranted, and where individ- 
ual manufacturers find it impossible to fill their plants to 
capacity, the over-expansion of our industrial facilities, as 
more completely considered in this review of the machine- 
building industries in April MACHINERY, page 654, should be 
taken into account. The Federal Reserve Bank’s index fig- 
ures, estimating “normal” output of the different industries 
on the basis of the trend for a number of years past, show 
that production in pig iron, steel ingots, copper, tin, cement, 
lumber, paper, and automobiles is still above the normal 
trend. while the activity in the textile industry and in the 


shoe and leather fields is below the normal trend. 
General Conditions in the Machine Tool Industry 


In view of the general over-expansion in all manufactur- 
ing industries, it is evident that there would be no great 
demand on the machine tool industry for new equipment. 
What demand there is, originates from the need of replacing 
worn-out equipment, or from a careful consideration of the 
increased productivity of newly developed machine tools. 
The volume of business in the machine tool field has fallen 
off somewhat from the figures recorded last January, but it 
admitted that while the business has not 
equalled the volume anticipated for this year, it has in 
almost every case been better than the average for 1924. 

A tendency toward buying new machines instead of sec- 
ond-hand equipment is reported by dealers in every part of 
the country, and there has also been a marked increase in 
the foreign business, which, up to the present year had been 
almost stagnant in many cases. The automobile industry 
has not entered the market to any extent, but at least two 
of the largest automobile manufacturers are contemplating 
increasing their plant capacity to an extent that would de- 
mand a considerable addition to their machine tool equip- 


is generally 


ment. In view of the fact that the total automobile-building 
capacity of the country is approximately 40 per cent in ex 
cess of the annual production, such increase in plant apa 
cities may be expected only in cases where manufacturers 
have a very firm grip on the automobile trade, and there- 
fore feel warranted in expanding to 
mands for their ears. 


meet immediate de- 


The Iron and Steel Industry 


During the first quarter of 1925, the iron and steel in- 
dustry reached the highest point of production in its history 
for any three-month period, but there has been a falling off 
in the last two months. The conditions in the industry, 
however, are satisfactory, because there are no excessive 
stocks either in the hands of makers or users. Prices are 
stable and deliveries exceedingly prompt and efficient, so 
that there is no incentive for buyers to place orders for 
their future needs at this time. Hence, a steady demand 
should continue right along. In the middle of May the 
United States Steel Corporation was operating at about 75 
per cent capacity, while the average for the entire steel 
industry was about 70 per cent, the highest record—92_ per 
cent—having been reached in March. 

Pig iron prices have been slightly reduced. The pig iron 
furnaces in blast at the end of April showed a decrease of 
S per cent from the number in operation a month previous. 
Compared with the production during corresponding months 
last year, the output of iron and steel this year has been 
consistently higher. Steel casting production in March was 
less than in December and January, but higher than for 
any previous month March, 1924. In the 
casting field, the conditions are similar. 

In the tool steel field, business has fallen off somewhat 


since malleable 


during the last four weeks. It is of interest to note that 
several large users of tool steel are gradually becoming 


aware of the fact that quality varies with price, and of late 
the better qualities of tool steel at higher prices have been 
in greater demand. 


The Automobile Industry 


An optimistic feeling prevails in the automobile industry 
Production increased during April to a new high record, the 
total output being 420,000 cars and trucks. This is a con- 
siderable increase over the previous high record reached in 
May, 1923. Manufacturers generally state that the present 
demand is much better than at the corresponding period 
last year, and all the leading plants are increasing their 
working forces in order to meet heavier production sched- 
ules. The bus business is especially active. 

Leaving Ford cars out of consideration, about 65 per cent 
of the present automobile production is closed cars, as com- 
pared with about 50 per cent last year. A canvass of forty- 
seven automobile dealers indicates that 50 per cent of their 
retail sales are made on deferred payments. It is stated, 
however, that most of these transactions are good, and that 
the average loss of fifty leading finance companies, due to 
automobile time sales, are less than 0.2 per. cent. Ford, 
whose production toward the end of April reached 7500 cars 
a day, is reported as selling touring cars in Detroit at $12.60 
down and $5 a week. The experiment, if successful, may be 
extended to other cities. 

The export trade in automobiles is increasing to a remark- 
able degree, and this increase is especially noticeable in th: 
case of high-priced cars. One of the companies building « 
line of very high-grade automobiles reports that its export 
trade for the first four months of 1925 was three time: 
greater than during the corresponding period in 1924. 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 











Barnes Drill Co.’s Cylinder Reaming and Honing Machines 


gineers that honing is a very desirable method of finish- 


[: is the opinion of many automobile and mechanical en- 


ing the cylinders of gasoline engines. For such opera- 
tions, the Barnes Drill Co., 814 Chestnut St., Rockford, I11., 
has recently developed multiple- and single-spindle honing 
machines which are used in conjunction with a reaming 


machine built by the same company. 


The honing machines 


remove all high spots and produce a high-grade bearing sur- 
face in about 1 1/2 minutes. It is stated that the finish is 

















Fig. 1. Cylinder Reaming Machine built by 
the Barnes Drill Co. 


so good that the 
lines left by the 
honing abrasive 
stones are entirely 
removed in a six- 
hour dynamometer 
test. Both the ream- 
ing and honing 
machines are ad- 
aptations of the 
No. 210 ball - bear- 
ing, self-oiling, all- 
geared drilling and 
tapping machine 
described in April 
MACHINERY. 

The reaming ma- 
chine is used _ be- 
fore honing and 
after setting the 
studs in the block. 
The machine itself 
is shown in Fig. 1, 
but for the opera- 
tion it is equipped 
with a multiple- 
spindle head for 
reaming all the 
cylinder bores sim- 
ultaneously, reamer 
bars, and suitable 
jig equipment. 
There is a_ five- 
horsepower self- 
contained silent- 
chain motor drive, 
and the machine is 
built with a spe- 
cial high column. 


The vertical shaft and lever on the left-hand side of the 
machine are operated to control a multiple disk clutch in 
the drive. There is a device that automatically operates a 
push-button control and prevents the possibility of throwing 
on the brake for the spindle until the current has been 


shut off. 


From the reaming machine the cylinder blocks are passed 
to the -No. 211 honing machine shown in Fig. 2 equipped 
with a multiple head for honing all cylinders simultaneous- 
ly. Usually from 0.001 to 0.0015 inch of stock is removed 
by the hones in from one to two minutes. If at the end of 
that time one cylinder should still be under size, as occa- 
sionally happens, the cylinder block is passed to a single- 


spindle honing machine to bring that particular cylinder to 





size. With the exception that it is not equipped with a mul- 
tiple head, this single-spindle machine is of the same design 


as the one illustrated. 
Each honing machine 


is provided with an air-operated 


table, the piston in the air cylinder having a travei of 10 
inches so that the table can be dropped free from the hones 


for reloading the blocks. 
in the uppermost position 


The clutch lever stops the spindle 
For reciprocating the spindle, 


a cylindrical cam is mounted on it, which can be convenient- 


ly removed or 
changed to another 
position. This cam 
is just above the 
crown gear. A 
radial ball-bearing 
roller which oper- 
ates in the cam 
track is geared to 
rotate counter- 
clockwise while 
the six-spline spin- 
dle rotates clock- 
wise. The ratio of 
the roller to the 
spindle may be ar- 
ranged to meet re- 
quirements; assum- 
ing that the roller 
runs backward at 
a speed of 50 rev- 
olutions per min- 
ute while the 
spindle rotates for- 
ward 100 revolu- 
tions in the same 
time, 150 reciproca- 
tions of the spin- 
dle would be ob- 
tained per minute. 
As regularly fur- 
nished, the cam 
gives a 5-inch 
stroke, which is 
sufficient for hon- 
ing most cylinder 
blocks. However, 
the cam can be 
cut so that it will 

















Fig. 2. Honing Machine built in Multiple- 
and Single-spindle Styles 


give longer or shorter strokes, and the speeds may be geared 


to suit. 


Slower reciprocations are recommended for jobs 


where the multiple head is used. The cam track may be 
shaped to meet conditions, but as regularly supplied there 
is no dwell at either the bottom or the top of the stroke. 

The bonnet shown on the machine serves as a dashpot for 
the upward stroke of the spindle, while a coil spring on the 
spindle between the crown gear and the cam cylinder takes 


the downward thrust. 


The spindle operates in the broached 


cast-iron hub of the steel crown gear, and is self-oiled. By 
providing six splines in the spindle, binding of the spindle 
in the crown gear is said to be eliminated. The spindle is 
equipped with a roller thrust bearing in which there is a 
double row of staggered long and short rollers. 
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NILES-BEMENT-POND 113-INCH LATHE 
AND GRINDER 


In recent years generators for producing electric power 
have been built in increasing sizes. The rotor of the gener- 
ator is one of the most important and heaviest single pieces, 
and as it revolves at high speeds, an accuracy greater than 
is normally required on work of this large size is necessary 
in machining its bearings. To meet the requirements of 
work of this class, the Niles-Bement-Pond Co., 111 Broad- 
way, New York City, has recently built the combined lathe 
and grinding machine here illustrated, which will finish 
rotors weighing up to 300,000 pounds. The lathe will swing 
work 113 inches in diameter over the bed and 94 inches in 
diameter over the carriages. It is 45 feet long between 
centers with the tailstock in the extreme position. The 
total weight of the machine is about 425,000 pounds. 

Kight motors are provided on this machine, and they are 
so arranged that all traverse movements are accomplished 
electrically. One feature consists of a push-button control 
of the main driving motor from either of the two carriages, 
from the headstock, or from the grinder unit. It can be 
started in either direction, stopped, and the speed varied 
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There are two carriages, each having cross-slides, swivel 
rests, and compound tool-rests to permit independent ad- 
justments for positions of the tools and depth of cut. The 
carriages are arranged to pass the steadyrests without inter- 
ference, and an extension bridge is provided for use when 
it is necessary to bring the tool-block near the axis of the 
lathe. Each carriage has an independent feed and rapid 
traverse through a 10-horsepower adjustable-speed motor 
mounted on it. This motor is geared to move the carriage 
along the bed, feed the swivel-rest across the machine, and 
feed the tool-blocks on the swivel-rests. Both motors are so 
wired that they will not operate the carriage feed unless 
the driving motor is up to speed, but they can be used to 
traverse the carriages or the carriage parts, whether the 
spindle is revolving or not. The feed-screw is 5 1/2 inches 
in diameter, and is located between the shears of the bed. 
It is non-revolving and is supported at intermediate points 
by tumbler bearings. 

The use of separate motors for the carriages permits a 
selection of feeds for each carriage according to the work 
it is doing and independent of the faceplate speed. However, 
it does not give the fixed relation between the revolution 
of the spindle and the travel of the carriage along the bed 
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at will by pressing the proper button. At the back of the 
headstock is a push-button which can be used to jog the 
motor in one direction or the other. This is particularly 
useful in lining up the main driving gears, so that they can 
be easily shifted to change the speed of the faceplate. 

There is a small panel board in back of the operator’s 
platform on the grinding unit, on which are mounted the 
push-buttons for controlling the main grinder motor, the 
main driving motor of the lathe itself, and the motor for 
driving the water-circulating pump. Each of the four main 
control stations on the machine has a “safe” button which, 
when pushed, prevents starting the main motor from any 
station until the position of the “safe” button has been re- 
stored. This can only be done at the station at which the 
button was set, and hence the machine cannot be started 
when someone is working in a hazardous position. 

The bed has a total width of 13 feet 8 inches over the 
shears, and is 65 feet long. The portion that supports the 
work and is subject to the cutting stresses is cast with 
double vertical plates. The live spindle is 22 inches in diam- 
eter in the main bearing, and has a speed range of from 
3/4 to 39 revolutions per minute. It is driven by a 75-horse- 
power adjustable-speed motor through steel gearing enclosed 
in the headstock. The faceplate is 85 inches in diameter, 
17 inches wide, and is fitted over a projecting nose and 
bolted to a large flange forged integral with the spindle. 
The centers are 8 inches in diameter and the tailstock spin- 
dle is 16 1/2 inches in diameter. 


Large Niles-Bement-Pond Combined Lathe and Grinder built for machining Electric Generator Parts 


that is necessary for cutting screw threads. To provide for 
this, there is a splined shaft extending along the bed and 
driven by gearing in the headstock which transmits powel 
to the carriage gears. Change-gears within the cabinet on 
the front of the carriages provide for obtaining all the usual 
thread pitches. 

The steadyrest has five adjustable jaws which may be 
used with work from 12 to 40 inches in diameter, and is 
equipped with a removable top to facilitate putting work in 
the machine. It is so constructed as not to interfere with 
the movement of the carriages. For supporting very heavy 
work, there are two roller-rests, each provided with two 
rollers mounted in separate cradles to permit them to ad 
just themselves to the work. 

The rear portion of the tailstock extends across the middl 
and rear shears, and the forward part is reduced in widt! 
to allow the carriage and the grinder to be brought clos 
to the dead spindle. There is a power movement for th: 
tailstock along the bed, which is obtained through an in 
dependent motor geared to a revolving nut on the fixe! 
screw. 

The grinding machine is mounted on the rear portion 0 
the bed, and is equipped with a wheel 36 inches in diamete! 
The grinder carriage has a traverse along the bed sufficien! 
to grind journals 60 inches long, and grinding may be don 
in any position between the lathe centers. Means are pro 


vided for making slight adjustments relative to the axis 0! 
the lathe so as to insure parallelism. The grinder has 
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Fig. 2. 


circulating system for water, and is driven by a 25-horse- 
power adjustable-speed motor. The lubrication system is 
arranged with multiple oilers equipped with sight-feeds, ex- 
cept for some of the more important bearings which have 
large separate sight-feed oil-cups. 


MICRO INTERNAL GRINDER 


An internal grinding machine intended primarily for use 
in railroad shops is shown in the accompanying illustration 
equipped for grinding locomotive air-pump cylinders while 
assembled. This machine is a recent product of the Micro 
Machine Co., Bettendorf, Iowa, and is known as “Model FG.” 
It can be arranged for grinding holes from 1 1/8 to 15 
inches in diameter in valve-motion parts, side-rods, and mis- 
cellaneous locomotive and other parts. One of the features 
of the machine as illustrated is the special swivel pump fix- 
ture which permits mounting air compressor cylinders .for 
grinding without the necessity of unbolting them from the 
center casting. This feature saves time and in certain cases 
also saves the cost 


Plan View, showing the Ways for the Carriages, Roller-supports, Cross-slides, Tailstock, Grinder, etc. 


sisting of a sliding bar which is aligned with the main cyl- 
inder and can be moved horizontally. This bar is equipped 
with an indicating needle which is adjustable radially to 
take care of all sizes of pumps. Another indicating needle is 
inserted over the grinding wheel adapter for centering the 
work at the front end. In centering work, the main bearing 
of the headstock can be revolved by hand. The headstock 
is provided with a wide range of speeds to permit both large 
and small holes to be ground. 

The machine is lubricated throughout either by a grease 
gun or force-feed system. It may be used for wet or dry 
grinding. The floor space occupied is 11 feet by 4 feet 6 
inches, and the weight of the machine is about 7650 pounds. 
The driving motor and drive mechanism are built into the 
base so as to eliminate overhead shafts and belts. 





GLOVER DRAFTING MACHINE 


The principal feature claimed for a new drafting machine 
recently developed by T. J. Glover, Lock Box 405, Summit, 
N. J., is that it is especially adapted to making large ac- 





of new gaskets. The 
fixture is mounted 
on the main table 
and provided with 
vertical and hori- 
zontal adjustments 
to accommodate all 
sizes of pumps. 
Alignment of the fix- 
ture with the spin- 
dle is obtained by 
means of a hardened 
locating plunger 
which engages slots 
in the fixture. The 
fixture is rotated by 
turning the hand- 
crank. 

At the rear of the 
machine there is a 








curate lay-outs. 
Drawing -boards of 
any size equipped 
with this machine 
may be placed in a 
vertical or hori- 
zontal position, or 
at any point be- 
tween the two, to 
suit the operator 
when either stand- 
ing or sitting. The 
machine is instantly 
movable to any por- 
tion of the board; it 
consists essentially 
of a_ straightedge 
which can be quick- 
ly moved up and 
down the board, and 








centering device con- 


Micro Internal Grinding Machine built particularly for Railroad Shop Use 


the machine proper, 
which includes a car- 
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the edges are as thick as the draftsman’s 
average triangle. The thick edges withstand 
wear and permit the satisfactory use of a 
ruling pen when inking in drawings. All 
movements of the scale are on the upper 
side in white. 

Attached to the carriage is a tray F on 
which compasses, dividers, pencils, erasers 
and other small accessories may be laid as 
shown, so as to be always handy regardless 
of the location of the machine on the board. 
Another convenient feature is that the tray 
can be adjusted through an angle of 90 
degrees when the drawing-board is used in 
an inclined or vertical position, in which 


case instruments laid on the board would 








Fig. 1. 


riage arranged to slide along the straightedge. The straight- 


edge is shifted with one hand and the machine with the 


other to bring the scales into any desired location. It is 


particularly pointed out that because the 
along the straightedge it is convenient to draw horizontal 


machine slides 


lines accurately regardless of their length. 
are made of duralumin and the machine and straightedge 


All metal parts 


are counterbalanced by the small ingenious device seen at 
the top of the drawing-board in Fig. 1. Hence all 
ments of the machine and straightedge re. 


move 


Glover Drafting Machine which slides on a Horizontal Straightedge 


slide to the floor. In addition to the ad- 
vantage of lightness obtained by making all 
metal parts from duralumin, tarnishing is eliminated and 
rigidity obtained. 


DIRECT- AND ALTERNATING-CURRENT 
WELDING GENERATOR 
Both direct and alternating current electricity can be pro- 
duced by a generator which has recently been developed by 
the Electric Are Cutting & Welding Co., 152 Jelliff Ave., 





quire only a minimum amount of effort on 
the part of the draftsman. 

From Fig. 2 it will be seen that the two 
seales are connected to an arm A that is 
swung around a protractor on carriage B to 
any desired angular setting of the 
scales. The protractor is provided with a 
vernier that reads to five minutes and is of 
radius to minimize errors in the 
angular settings. In making a setting, knob 
loosened, the scale arm shifted into 
the desired position and the knob retight- 
ened. A small spring plunger automatically 
snaps into place at the zero position and at 
each location corresponding to a multiple 


obtain 


a large 


C is 








tg 








of fifteen degrees. Carriage B slides back 

and forth on the duralumin retainer rail D 

and is guided by small rollers E which contact 
upper edge of the straightedge. 

Both seales are transparent and fitted along their edges 
with small-diameter corrugated rods that are imbedded in 
the seale material. These rods prevent distortion of the 
seale edges due to shrinkage, and eliminate flexibility. The 
scale graduations are placed on the bottom side so as to 
enable points to be measured off 


with the 


accurately even though 

















Fig. 2. Close-up View of the Drafting Machine Proper 


Welding Generator for both Alternating and Direct Current 


Newark, N. J., for use primarily with welding equipment. 
The generator can also be used for driving through to air 
compressors and other devices or machines. It can be driven 
direct, by belt or by chain from an electric motor, gasoline 
or steam engine, or any other source having a capacity of 
seven horsepower. The generator equipped with a driving 
motor and a direct-connected coupling drive is shown in the 
accompanying illustration. 

Because of the universal alternating or direct current 
feature, spot or tack, semi-are and nickel-flash welding op- 
erations can be performed with alternating current, and if 
it is desired to perform other operations for which it is 
preferable to use direct current, this kind of current can be 
obtained immediately. The full capacity of the equipment 
can be obtained with both currents. As the same armature 
winding serves for both currents, no extra space is required 
for the winding as compared with that necessary in a gen- 
erator delivering only one of the currents. The only extra 
parts required are two collector rings for the alternating 
current. 

The main feature of the generator is that either the alter- 
nating- or direct-current leads can be short-circuited right 
at the collector rings or the commutator without injury; 
the generator voltage simply dies down to a value that holds 
the current constant, and there is no injury of the gener- 
ators while in this condition. With the release of the short 
circuit, the normal voltage is immediately obtained. The 
generator is of a ball-bearing design, and has a power take- 
off at both ends for driving equipment or machines. 
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HOEFER TRANSMISSION-CASE BORING 
° OUTFIT 


Drilling, rough-boring, size-boring, and reaming opera- 
tions can be performed rapidly on transmission cases by 
means of the equipment illustrated, which was developed 
recently by the Hoefer Mfg. Co., Inc., Freeport, Ill., for use 
on a standard two-spindle horizontal drilling machine. The 
particular equipment illustrated performs twenty-nine op- 
erations simultaneously with tools ranging in diameter from 
21/64 to 2.836 inches. It can be built to suit a large range 
of similar operations. The entire unit is mounted on a long 
sub-base which rests on the table of the drilling machine. 
A three-point support insures alignment and a pair of ad- 
justable screws in the center prevents difficulties 
loading or unloading the jig. 

The transmission case is accurately located in the jig on 
four hardened surfaces, two of which are provided with 
dowels that seat in locating holes in the case. These holes 
are so positioned that when the clamp with its equalizer is 
operated to hold down the piece, the case cannot shift out 
of line or spring. In each of the two uprights of the jig 
there is an extra long bearing equipped with a hardened 
and ground steel bushing to guide the bars and drills. 

The design of the tools presented an interesting problem 
because it was desirable to complete the operations of rough- 
boring, size-boring, and reaming with one pass of the heads. 
As the holes are comparatively short 


due to 


it was possible to 
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Oster Receding Die-stock for threading Pipe 


easy-cutting qualities claimed are said to be due to a special 
lead of the dies which enables the operator to start them 
quickly and easily. It is also said that the cutting angle 
or rake is such as to give maximum efficiency at the cutting 

edge of the dies. 
The die-head is adjustable to cut 
threads as well as standard threads. The lead-screw is pro- 
tected from dirt and chips by a shield 


over- or under-sized 











which thus lengthens its life. <A  self-cen- 
tering chuck is standard equipment with 
the tool, but it can also be supplied with 
bushings and set-screws. The advantages 
of the chuck, of course, are that there are 
no set-screws, and extra 
required. 


bushings are not 


PRATT & WHITNEY ROTARY 
TABLE 

A rotary table that may be accurately in- 

dexed and then locked for an operation has 








Hoefer Boring Outfit intended for Use on Two-spindle Horizontal Drilling Machines 


mount three tools successively on the same bars for these 
operations. They are placed ahead of the pilot and are in- 
terlocked to provide an adequate drive. As each tool clears 
before the next enters the hole and the pilot is large in 
diameter, and long, it has been found by careful inspection 
that alignment is maintained during the operation. The 
pilots are made up of hardened and ground steel strips 
which provide chip clearance and reduce friction between 
the bars and their bushings. 

Owing to the many sizes of tools between the minimum 
and maximum sizes mentioned and also to the close center 
distances, it was necessary to resort to a clever arrange- 
ment of the gears inside of the head in order to maintain 
surface speeds proportional to the diameter of the tools. 
On the equipment illustrated the center bars operate at 130 
revolutions per minute and the 21/64-inch drills at 1200 
revolutions per minute. 

After a transmission case is clamped in the jig, the heads 
are brought to the work by using the regular hand-feed 
lever on the drilling machine, and then the power feed is 
engaged. The floor-to-floor time for the particular case for 
which the equipment shown is used, is only five minutes for 
the twenty-nine operations.. 


OSTER “EASY-CUTTING” DIE-STOCK 


A receding die-stock has recently been developed in plain 
and ratchet types by the Oster Mfg. Co., 2072 E. 61st Place, 
Cleveland, Ohio, for threading from one- to two-inch pipe. 
It is known as the “No. 24 Easy-cutting” die-stock. The 


recently been developed by the Pratt & Whit- 
ney Co., Hartford, Conn., primarily for use 
with the improved jig boring machine illustrated in April 
MacuHInery. However, the table may be readily used on 
many types of machine tools. It has a top surface 20 inches 
n diameter and is provided with T-slots for clamping work 
in place in the regular way. This circular table is fastened 
to the regular machine table by means of four T-bolts. It 
s a complete unit in itself and can be quickly set up or re- 
moved at any time. 

The circular table top carries a large integral worm-wheel 
that is driven by a worm which, in turn, is driven by the 
large handwheel at the front of the table. One revolution 
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Pratt & Whitney Rotary Table for Accurate Indexing 
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of this handwheel serves to rotate the table through 3 de- 
grees. The outer edge of the table is graduated in degrees 
for indexing approximately by means of this large hand- 
wheel. The exact setting is then obtained by means of a 
small slow-motion handwheel connected to the worm-shaft 
through a second smaller worm and wheel. For this final 
setting there is a large graduated dial on the worm-wheel 
shaft, and a vernier which permits setting the table accu- 
rately to 5 seconds. This accuracy is equal to 0.00025 inch 
on a 10-inch are. A binder is provided for locking the table 
in position during an operation. 

The accurately scraped under surface of the table is pro- 
tected by two cast-iron lips which extend below it. These 
lips form a rest for the table when it is removed from the 
machine and placed on a bench. On a machine equipped 
with this table it is possible to make use of polar dimen- 
sions, or, in other words, to use angles and distances from 
the center in laying out work, instead of using dimensions 
at right angles to each other. 


BULLARD POWER-OPERATED CHUCK 


Any analysis of the production time of chucked work 
shows a certain amount of time spent in chucking the piece. 
While this function is necessary, it is not directly produc- 
tive, and any saving that can be made in the chucking ob- 
viously decreases the idle time of the operation and in- 
creases the time that can be spent in actual production. 
The Bullard Machine Tool Co., Bridgeport, Conn., has de- 
veloped a power chuck that has been applied to a number 
of machines built by this company. The chuck is operated 
by a simple motion on the part of the operator, its action 
is positive, and its mechanism is simple. It receives power 
from the same source as the parts that are used for the 
machining, and it permits a definite control of the gripping 
power exerted on the work. 

From the diagrammatic illustration, Fig. 2, it may be 
seen that the primary actuating motion of the mechanism 
is a vertical pull exerted by a screw and nut. This motion 
is transferred either to the jaws of a standard chuck by 
bellcrank levers or to special fixtures designed with the 
use of the mechanism in mind. When the pressure is once 
set by power, it cannot be released except by reversing the 

















Fig. 1. 


Power-operated Chuck intended for Application to Bullard 
Machines 
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Fig. 2. Diagrammatic Illustration showing the Construction of the 


Bullard Power-operated Chuck 


motion of the mechanism. Its operation is controlled by a 
double clutch and compound gears which provide power in 
both directions from a common source. The driven mem- 
ber of the clutch is brought into contact with either the 
forward or the reverse drive by manipulating a hand-lever 
which operates through a dart and spring tension. The 
clutch automatically disengages when the movement has 
been accomplished. There is an adjustment for regulating 
the pressure on the jaws. 

This chuck has been applied to the four- and six-spindle 
“Contin-U-Matics,” the ‘Vert-Au-Matics,” and the “Mult-Au- 
Matics,” but is furnished only on machines under construc- 
tion; it has not yet been developed for application to ma- 
chines already in use. For convenience, the operating lever 
has been located on the carrier beside each spindle on ‘“Con- 
tin-U-Matics,” and on “Mult-Au-Matics” a common lever and 
clutch mechanism is located at the loading station, each 
spindle engaging the clutch mechanism as it comes to it. 
The time required for operating the chuck in either direc- 
tion is about two seconds. 


G. E. GENERAL-PURPOSE MOTORS 


With the introduction on the market of a new type of 
direct-current motor and a redesigned type of alternating- 
current motor, the General Electric Co., Schenectady, N. Y., 
has a completely revised line of general-purpose motors. 
This line includes all standard speeds and horsepower rat- 
ings for use on any standard circuit. The use of a steel 
shell babbitted bearing is strongly advocated for these mo- 
tors by the manufacturer, but ball bearings can be provided 
for those who prefer this type of construction. A furthe: 
advantage of this line is that some of the smaller direct- 
and alternating-current motors are mechanically inter- 
changeable. 

The alternating-current motors have standard power rat- 
ings ranging from 5 to 200 horsepower. All of them are of 
the skeleton frame type and include both horizontal and 
vertical designs. The horizontal motors are suitable for 
belt, gear, or chain drives or for direct connection, while 
the vertical motors are mainly adapted for direct connection. 
An improved insulation in the smaller sizes makes these 
motors suitable for operation in places where special at- 
mospheric conditions are encountered. 
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The direct-current motors include both constant- and ad- 
justable-speed styles, and are made in sizes ranging from 
1/2 to 200 horsepower. Two-pole motors are made in sizes 
from 1/2 to 3 horsepower, and four- and six-pole motors in 
sizes from 3 to 200 horsepower. These direct-current mo- 
tors are made for use on standard circuits of 115, 230, or 
550 volts, and are made to run at speeds of 1750, 1150 and 
850 revolutions per minute, which correspond with the full- 
load speeds of G. E. 60-cycle induction motors. 

An outstanding advantage of the standardization of these 
general-purpose motors is the simplification of the renewal- 
parts problem. For instance, bearings for either alternat- 
ing- or direct-current motors can be taken from the same 
stock. 


DEFIANCE ADJUSTABLE-CENTER 
MULTIPLE-SPINDLE BORING MACHINE 


A No. 10 multiple-spindle boring machine which is an im- 
provement over a similar machine described in November 
MACHINERY, has recently been brought out by the Defiance 
Machine Works, Defiance, Ohio. It is equipped with adjust- 
able spindles that may be arranged in a straight line or 
staggered. In the illustration, the machine is shown fitted 
with eight spindles in a straight line, all spindles being 
equipped with ball thrust bearings. The head is counter- 
weighted, and can be operated by either a power or hand 
feed. The table regularly furnished is of the knee type and 
is adjustable vertically, but a box-type table with a planed 
top and T-slots can be substituted. Forced-feed, gravity- 
flow, and splash-oiling means lubricate the feed and speed 
mechanism. 

Some of the important specifications of the machine are 
as follows: Minimum and maximum distance from center 
to center of spindles, 2 and 22 inches, respectively; maxi- 
mum distance from nose of spindle to base, 44 inches; ver- 
tical travel of spindle head, 14 inches; vertical adjustment 
of table, 12 inches; distance from center of spindle to col- 
umn, about 10 inches; and weight, about 8315 pounds. 
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Baker No. 525 Heavy-duty Vertical Boring and Drilling Machine 


BORING AND DRILLING MACHINES 


Three heavy-duty vertical bering and drilling machines 
which are now being placed on the market by Baker Bros., 
Inc., Toledo, Ohio, are similar in appearance to machines 
built in the past by the same company, but they embody 
a number of improvements, have greater flexibility, larger 
clearances and longer over-all dimensions. The Nos. 424 
and 425 machines have sufficient capacity for driving a 
4 1/2-inch high-speed drill through solid steel and the No. 
525 machine, a 5 1/2-inch drill. One of the special features 
is that the spindle bearings are capped which makes it easy 
to compensate for wear if it occurs on the front side of the 
bearings, and to thus maintain accurate alignment 
rigidity of the spindle at all times. 

Kight speed changes are provided and they may be in- 
stantly made without stopping the machine. The drive to 
the spindle is through a train of hardened alloy steel gears 
which run on annular ball bearings and are enclosed in an 
oil-tight box. Twelve drilling and twelve reaming feeds are 
provided, and the change from a drilling to a reaming feed 
can be made instantly. The feed rack is made of heat- 
treated alloy steel, as is also the feed pinion meshing with it. 

The spindle nose is bored to a No. 6 Morse taper, slotted 
across the end for driving heavy boring and facing heads, 
fitted with a cross drift for holding these heavy tools se- 
curely, and provided with a hollow set-screw to prevent 
light tools from dropping out. In other words, the spindle 
is fitted complete ready for any work that it may be desired 
to perform. There is an automatic depth stop with fine 
adjustments, and a pair of gears may be applied at any 
time to permit facing to an-exact depth. 

For heavy boring, a boring-bar support fastened upon the 
gib way and placed as close as possible to the work, can be 
supplied. This support is fitted with a taper bushing that 
is adjustable for wear and permits the taking of heavy feeds 
without vibration or chatter of the tool. When a macnine 
is arranged for a motor drive the sub-base is extended back 
and the motor belted to the machine as shown. The ma- 


and 


’ chine is started and stopped by shifting the belt on tight 


and loose pulleys. In the “off ’position, a brake is applied 
to quickly stop the spindle. A tapping reverse can also be 
furnished. The machines equipped with compound tables 
weigh as follows: No. 424 machine, 8000 pounds; No. 425 
machine, 9000 pounds; and No. 525 machine, 10,800 pounds. 























Barber-Colman Improved Automatic Hob-sharpening Machine 


BARBER-COLMAN HOB-SHARPENING 
MACHINE 


Several important changes in design have been incorpo- 
rated in the No. 3 automatic hob-sharpening machine built 
by the Barber-Colman Co., Rockford, Ill., which 
scribed in January, 1922, MacHINEeRY. One of the improve- 
ments is a new single unit drive and countershaft bracket, 
shown in the illustration, which has replaced three separate 
brackets used on the previous machine. In the new single 
unit drive, a worm and worm-gear have replaced the bevel 
gears and extra belt used in the old style drive. 

Another important improvement is the long bed and table 
ways which will maintain the correct alignment of the ma- 
chine much longer without refitting the ways. The changes 
in design of the bed and sliding table have added approx- 
imately 600 pounds to the weight of the machine, this added 
weight serving to eliminate vibration, with a consequent im- 
provement in the quality of the 


was de- 
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NILES-BEMENT-POND CAR-WHEEL LATHE 


A No. 4 heavy car-wheel lathe of the open center type re- 
cently developed by the Niles-Bement-Pond Co., 111 Broad- 
way, New York City, has a capacity for turning wheels from 
26 to 52 inches in diameter on the tread, when mounted on 
axles having either inside or outside journals. The unit 
system of construction has been adhered to so as to make 
all parts readily accessible. Improved time- and labor-sav- 
ing devices embodied in this new design include a power 
traverse and clamping device for the sliding headstock, semi- 
automatic driving dogs, a wheel hoist, turret toolposts, and 
on automatic lubricating system. 

The machine is driven by a 50-horsepower motor mounted 
on the drive-box with which it forms a self-contained unit, 
the drive-box being jig drilled and planed so that a speed- 
box of either a constant- or adjustable-speed type may be 
conveniently installed. The left-hand headstock is rigidly 
bolted to the bed, while the right-hand headstock is mov- 
able. The faceplates are driven in unison, by internal gears 
bolted to them, the driving pinions being mounted on auxil- 
‘ary shafts located at the front of the machine approximate- 
ly on a line with the tools. This construction is said to de- 
crease torsional strains on the drive-shaft and to counter- 
act cutting strains, thus reducing the pressure on the main 
spindle bearings. Four semi-automatic drivers are fitted to 
each faceplate for firmly gripping the rims of the wheels. 
These drivers are adjustable radially to suit different wheel 
diameters. 

The right-hand headstock is traversed along the bed by 
a large screw, which is driven by a separate motor located 
at the end of the bed. A safety feature called a “torque 
limiting friction,” is located on the end of the screw, this 
device being so adjustable that the drivers on the headstocks 
can be brought up against the wheels with just the proper 
amount of lateral thrust to grip them firmly. When the 
headstock is withdrawn, this friction serves as a positive 
clutch. An electric switch acts as a safeguard against ac- 
cidents by limiting the lateral motion of this headstock. 
Pneumatic power clamps, one at the front and one at the 
rear, Simultaneously clamp the headstock to the bed, and 
if air is not available, an electric clamp can be used for 
this purpose. 

A geared pump keeps a large tank located in the upper 
part of the drive-box filled with oil to the high level of the 
lubricating system. From this tank trunk lines equipped 
with adjustable sight-feed lubricators supply each bearing 
with the proper amount of oil, and the gear trains are con- 
tinuously flooded with oil. All used oil from both head- 
stocks drains to a reservoir under the floor, where it is 
filtered and again pumped to the upper tank for circulation. 





work. The enlarged bed also 
makes possible the complete 
housing-in of the index and 








spiral generating mechanism, so 
that it is now completely pro- 
tected from dirt and grit caused 
by redressing the wheel or by 
the actual sharpening of hobs. 
Ball bearings are used for carry- 
ing the worm-shaft that drives, 
the table of the machine. 

The feed and spiral lead 
mechanism controls have been 
brought to a more convenient 
position for the operator. Lost 
motion between the work-spin- 
dle and the guide bar that con- 
trols the work-spindle through 
the index and spiral generating 
mechanism is now taken up by 
a spring device. This take-up 




















device is adjustable through a 
threaded rod and nut. 


Niles-Bement-Pond Heavy Car-wheel Lathe 



























June, 1925 


The flat ways on the right-hand end of the bed, which are 
subject to wear from the sliding headstock, are provided 
with renewable steel wearing plates. A newly designed four- 
sided flat turret toolpost carries four cutting tools for 
roughing, flange-roughing, flange- and tread-finishing, and 
chamfering operations. 


. 


BROWN & SHARPE GROUND FLAT STOCK 


Several new sizes have recently been added to the line of 
ground flat stock made by the Brown & Sharpe Mfg. Co., 
Providence, R. I. This stock is now available in three new 
thicknesses—3/64, 5/16, and 3/8 inch—and in six new 
square sizes ranging from 1/4 to 1 inch square. New widths 
have also been added to the line so that the stock can now 
be obtained in widths of from 1/2 to 6 inches in some thick- 
These ground flat stock pieces are cut from tool 
steel, annealed, and then ground to the desired thickness 
within 0.001 inch. The new additions to the line make it 
possible to obtain twelve thicknesses ranging from 1/64 to 


nesses. 


3/8 inch. Each piece of stock is 18 inches long. This stock 
can be conveniently used for making test tools, gages, 
punches, machine parts, templets, fly tools, dies, cutting 


tools, ete. It eliminates the necessity of grinding stock to 


size for such purposes. 


HISEY HALF-INCH UNIVERSAL DRILL 


A universal portable electric drill of new design which 
has a capacity for drilling a 1/2-inch hole through steel has 
recently been placed on the market by the Hisey-Wolf Ma- 
chine Co., Cincinnati, Ohio. The construction of this drill 
will be understood from the accompanying illustration. The 
motor is of a type built by the same concern exclusively for 
electric drill service. The brush-holders are provided with 
an adjustable spring tension, and are mounted as a separate 
unit on a bakelite yoke which permits brush adjustment 
when necessary. Ball bearings are furnished for the arma- 
ture shaft, and the gear-end bearing of the shaft has a float- 
ing fit in a hard sleeve. A Jacobs chuck is furnished as 
standard equipment. This drill has a no-load speed of 525 
revolutions per minute, and a net weight of 17 pounds. 
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Construction of Hisey Half-inch Universal Drill 
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Elwell-Parker Portable Crane with Telescoping Boom 


ELWELL-PARKER CRANE WITH 
TELESCOPING BOOM 


Users of portable cranes find that a long boom is at times 
a hindrance rather than a help, and yet when a crane is 
equipped with a short boom, there are frequent calls for a 
lift beyond its range. To meet this situation the Elwell- 
Parker Electric Co., Cleveland, Ohio, has brought out for 
application to the type CK portable electric crane, a tele- 
scoping boom which may be placed in four settings between 
12 and 17 feet. The illustration shows this crane with the 
boom in two positions. 

The boom is all steel, and is raised or lowered by a set of 
cables operated from a motor-driven hoist unit over two 
grooved drums. The second drum carries a separate cable 
to a hook block sheave on the boom tip. The heavy side 
channel-irons of the boom are latticed and gussetted with a 
1/4-inch steel plate which extends from the hoist cable 
sheave to the boom elevating sheave, or in other words, 
throughout the length of the curved head of the boom. The 
lower box or enveloping section of the boom is made of 
formed plate steel and provides a stout support for the 
telescoping portion. The distance from the top of the boom 
to the hook is only 23 inches, which is advantageous in 
handling parts in places where there is a low head room, 
or in reaching over a gondola railroad car or motor truck. 





D. 8S. WEST DRILL VISE 


Work of various shapes and sizes can be conveniently 
held in unusual positions for different machining operations 
by the use of the D. S. West drill vise which is being placed 
on the market by the Armstrong Mfg. Co., 2-4 Second St., 
Portland, Ore. The jaws of this vise are 8 inches long and 
open to a width of 8 inches. Each jaw forms its own base, 
and either one may be clamped to the table of the drilling 
machine while the other one is movable. 

Ledges or notches are planed in the inner edges of the 
jaws at the top to form a rigid support for all kinds of flat 
and square material and hold them level for different opera- 
tions. Vertical and horizontal V-grooves are also provided 
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Vise for holding Parallel, Circular, or Odd-shaped Parts in Various 
Positions 

for holding rods and shafts. Cross-rods may be employed 
in combination with the ledges, as shown in the illustra- 
tion, for supporting circular and irregular shapes in inclined 
positions, the cross-rods taking the thrust of the drill. There 
is no need of using blocking under the work. The weight 
of the vise is only 40 pounds. 


CHARD QUICK START-AND-STOP 
LATHE HEAD 


A cone headstock designed with a view to saving time in 
the operation of lathes in both manufacturing departments 
and tool-rooms has recently been brought out by the Chard 
Lathe Co., Newcastle, Ind. In designing this head, the aim 
was to.do away with many of the moves usually required 
of the operator. It is furnished with a back-geared three- 
step cone pulley equipped with a friction clutch. Extending 
transversely through the headstock is a shaft on which an 

















Improved Headstock brought out for Application to Chard Lathes 


operating lever A is attached at the front end. On the same 
shaft there are also two sets of toggles or bellcranks to 
which are fastened two shifter forks which operate in a 
sliding cone, and two shoes B which brake against flange C, 
the latter being tapered on the rim. 

The spindle has a face gear D keyed to it in the same 
manner as the spindle of the regular lathes built by this 
company. On the spindle is mounted a sleeve which passes 
through the cone pulley this pulley running free on the 
sleeve and not on the spindle as in common practice. Gear 
E is mounted on the back end of the sleeve, while in the 
regular construction this gear is mounted on the cone 
pulley. By putting the sleeve on the spindle and mounting 
gear E on the sleeve, the pulley is always free to run on 
the sleeve when the clutch is disengaged, whether using the 
back-gearing or an open belt. 

To operate the head with an open belt, the back-gearing 
is first disengaged, the plunger pin in the face gear inserted 
in a hole in flange C and lever A is moved to the left to 
engage the friction clutch in the pulley. As the friction 
clutch is keyed to the sleeve and the sleeve is connected to 
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the face gear, the spindle then starts rotating. To stop the 
spindle, lever A is simply thrown to the right to disengage 
the friction clutch and apply the brake-shoes B to flange C. 
This stops the spindle instantly, while leaving the pulley 
free to revolve on the sleeve. This improved type of head 
can be applied to all single and double back-geared lathes 
built by the Chard Lathe Co. 


FOOTE BROS. VERTICAL WORM-GEAR 
SPEED REDUCERS 


A complete line of vertical worm-gear speed reducers has 
recently been added to the products of the Foote Bros. Gear 
& Machine Co., 232-242 N. Curtis St., Chicago, Ill. These 
reducers are similar in construction to the standard type, 

















Fig. 1. Vertical Worm-gear Speed Reducer brought out by the 


Foote Bros. Gear & Machine Co. 
except that they are so designed that the worm-gear revolves 
in a horizontal plane, and the slow-speed shaft is vertical. 
The slow-speed shaft may be extended upward or downward 
as conditions require, and so a reducer may be located un- 
derneath or above the machine that is to be driven. 

The housing is an iron casting, which is heat-treated to 
prevent flaking, and it is provided with a top cover which 
can be easily taken off. The base is cast integral with the 
housing to. permit mounting either on the floor or ceiling. 
Removable end plugs with oil-tight stuffing-glands are pro- 
vided at each end of the worm. The latter is made of alloy 
steel, and is equipped with ball thrust bearings at both ends. 
The worm-gear can be furnished either of semi-steel or 
bronze with a cast-iron center. Ball thrust bearings are 
furnished at each end of the worm-gear shaft to take any 
upward or downward thrust. When desired, the worm shaft 
may be extended to permit installing the motor at some dis- 
tance from the driven machine. 

















Fig. 2. Internal Construction of Foote Bros, Vertical Worm-gear 


Speed Reducer 
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These reducers are self-lubricating, requiring little atten- 


ion except the occasional replacement of oil. <A large va- 
riety of sizes and ratios are built, the reducers ranging 
rom fractional horsepower sizes up to 100 horsepower, and 
n reduction ratios, from 7 to 1 up to 120 to 1. 


MILBURN CUTTING AND WELDING TORCH 


A combination cutting and welding torch which operates 
yn either low- or high-pressure gas with equal efficiency has 
veen developed by the Alexander Milburn Co., 1416-1428 W. 
Baltimore St., Baltimore, Md. It is especially constructed 
o operate on low-pressure acetylene or city gas or hydrogen, 
and may be used with a low-pressure acetylene generator. 
Chis torch is adapted to perform welding and cutting opera- 
tions by merely interchanging tips. 

The specialized and standardized parts of Milburn cutting 
ind welding torches are used in this torch.. It is made of 
















Milburn Low-pressure Combination Cutting and Welding Torch 














bronze forgings and seamless tubing, while the tips are made 
of solid copper and are interchangeable with those of a large 
number of low-pressure torches of other makes. 


FORBES & MYERS MOTOR FOR 
CIRCULAR SAWS 


One side of a motor recently developed by Forbes & Myers, 
178 Union St., Worcester, Mass., for use with circular saws 
is made flat to permit easier access to the saw. This mo- 
tor is intended for manufacturers and users of saw benches. 
The motor is of the induction type, and is similar to those 
used on the tool grinders built by this concern. It is made 
in sizes from 1/4 to 5 horsepower for operation on either 
two- or three-phase current up to 550 volts. 

The saw is mounted directly on the motor shaft close to 
the motor, as shown, no bearings being required except the 
usual ball bearings of the motor itself. The stator windings 
differ from those of the usual induction motor in that all 
wires are omitted from one side. The unbalance thus ob- 
tained is compensated for by altering the wires on the op- 
posite side. The rotor consists of a cast-iron core mounted 
on a steel shaft. Aluminum bars extending through the 

ore are securely welded together at each end into aluminum 

















Forbes & Myers Motor developed for Use with Circular Saws 
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rings. There are no insulating materials in the rotating 
member. The switch can be mounted wherever it will be 
most convenient for the operator, which is usually at a 
greater distance from the motor than in the example illus- 
trated. 





INGERSOLL-RAND 
RIVET SETS 


A line of “Jackset’” alloy-steel 
rivet sets is being manufactured by 
the Ingersoll-Rand Co., 11 Broad- 
way, New York City, for use with 
pneumatic hammers. These _ sets 
are of the design shown in the 
accompanying illustration. They 
are made from high-quality alloy 
steel to withstand a great degree 
of heat from hot rivets without 
their temper being drawn. The sets 
are said to be forged by a special 
method, and then heat-treated by a 
new process. 














‘‘Jackset’’ Rivet Set 


HASKINS PORTABLE EQUIPMENT 


A type CB-6 motor-driven portable equipment intended 
for polishing, buffing, grinding, sanding, and similar opera- 
tions has recently been placed on the market by the R. G. 
Haskins Co., 520 W. Monroe St., Chicago, Ill., in the style 
illustrated. With the exception of the caster base, the equip- 
ment is similar to the one illustrated in January MACHINERY, 

















Haskins Portable Equipment mounted on a Caster Base 


which was mounted on a portable stand. The machine 
operates at a speed of 1750 revolutions per minute, and is 
provided with a 1/2-inch wire-wound flexible shaft 6 feet 
long. A hand-piece and tool-rest are furnished. 


VAN KEUREN PLUG GAGE 


A new type of plug gage has recently been placed on the 
market by the Van Keuren Co., 12 Copeland St., Watertown, 
Mass. As shown in the accompanying illustration, the gag- 
ing unit has a “Go” gaging section on each end and a “Not 
Go” section in the center. The “Go” sections are usually 
about 1 inch long, and the “Not Go” section about 3/8 inch 
long. As the “Go” section enters the hole and is subject to 
wear, the two ends are said to give maximum life. 

The gaging unit is firmly cemented in the handle with 
stick shellac which protects the “Go” section that is in the 
handle from corrosion while the other end is being used. 
When the end in use has worn under size, the gaging unit 
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Van Keuren Plug Gage with Two ‘'Go'’ Ends and a ‘‘Not Go’’ Center 


is reversed in the handle to obtain double life. Gages larger 
than 1/2 inch in diameter may be used without a handle. 
It is stated that gages with an accuracy of 0.00004 inch can 
be furnished, this checked by light-wave 


accuracy being 


measurement. 


RANSOM GRINDING MACHINE AND 
TRUING DEVICE 

known as the “Rotomatic’” has recently been 

the Ransom Mfg. Co., Oshkosh, Wis., for re- 

burrs from small castings on a _ production 


A machine 
developed by 
moving gate 

















Fig. 1. Ransom ‘‘Rotomatic’’ Grinding Machine 


basis. The castings are placed by hand in receptacles in the 
revolving holder, which carries them past the grinding 
wheel, after which they drop into a box on the floor below 
the holder. A suitable work-holder can be furnished for 
any job. In the operation illustrated, a production of 1800 
handwheels is obtained per hour. This machine has proved 
particularly useful in removing burrs from pipe fittings, 
and on this class of work it can be used for grinding fit- 
tings up to the 1-inch size by simply changing the holder. 

An alternating-current motor of five-horsepower capacity, 
running at 1200 revolutions per minute, drives an 18-inch 
wheel on one end of the spindle. On the opposite end of 
the spindle there is a gear-box from which the feed is ob- 
tained for the revolving work-holder. The feed-shaft can be 
run at 1 1/2, 2, or 2 1/2 revolutions per minute by shifting 
a handle on the gear-box. The top of the gear-box is. hinged 
to enable the operator to oil necessary parts conveniently. 
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The wheel guard is fitted with a hinged lid on the outside 
which can be lowered to permit the wheel to be readily 
changed and the back of the guard has a piece that is re- 
movable to facilitate dressing the wheel. The grinding 
wheel runs opposite to the usual direction, that is, it runs 
up at the front of the machine instead of down. The work- 
holder can be fed in and out relative to the wheel to com 
pensate for wear of the wheel. A quick trip is provided for 
stopping the feed mechanism instantly in case a casting 
does not fit properly in the holder. The weight of this ma- 
chine is about 1500 pounds. 

The same company has also recently brought out a truing 
device for abrasive wheels which is shown in Fig. 2. This 
attachment is clamped to the rest at the front of a machine. 




















Fig, 2, Truing Device for Grinding Wheels 


Its cutters run on ball bearings, are controlled by a lever, 
and are traversed on a planed way across the face of the 
wheel. Adjustment of the cutters relative to the wheel is 
accomplished by turning the small handwheel. This attach- 
ment is made for wheels up to 4 inches wide. 


PARKER “HERCULES” VISE 


The vise shown in the accompanying illustration has re- 
cently been placed on the market by the Charles Parker Co., 
Meriden, Conn., in two having 4- and 5-inch jaws, 
respectively. The 4-inch vise weighs about 80 pounds, and 
the 5-inch vise, 104 pounds. Both sizes are fitted with re- 
newable steel jaws which are pinned in place to prevent 
them from working loose, but they can easily be removed 
when necessary. The vise can be swiveled to any desired 
angle, and locked in place by expanding a ring against the 
internal side walls of the base around an entire 360 degrees. 

A tension spring and set-screw hold the handle in any 
position in which it is placed, preventing it from slipping 
down. The outside saddle construction permits the under 
portion to be cast solid to increase its strength. For lubrica- 
tion, the saddle can be readily unscrewed. The anvil con- 
stitutes an additional feature of this vise. 


sizes, 

















Parker ‘‘Hercules’’ Vise 
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SHAPING SLOTS IN A LARGE TAPERED 
CASTING 


A job of unusual interest is shown in the accompanying 


illustration being performed on a Gould & Eberhardt shaper. 
It consists of machining a large number of slots ranging in 
length up to 26 13/16 inches around a three-part tapered 


. 
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advanced for grinding the sides of the splines with wheel D, 
the two sides of each spline being ground one after the 
other by feeding the wheel-slide transversely the required 
amount. As a tolerance of only 0.001 inch is set for the 
width between the sides, the grinding is done to a gage. 
The grinding wheel D is supported on the forward end 
of two bars E, and driven by a 1/8-inch round belt from a 
small pulley driven through idlers by pulley 











F. Two diamonds are mounted in holder G 
for truing wheel D. and this is accomplished 
by simply swinging the holder down to the 
wheel. Grease is delivered to the bearings 
of the grinding wheel through pipes that 
run along the side of bars H#, the grease 
being squeezed forward by screwing down 
the cap of an ordinary cup. 


* * * 


BUSINESS CONDITIONS 


A survey made by the National Industrial 
Conference Board indicates that business 
during the remainder of the year will be 
comparatively stable and sound, but will 
probably be conducted under conditions of 
rising interest rates for loans, with a tend- 
ency toward lower prices in some industries, 
and generally stationary wages. In this 
connection, the Conference Board points out 
four notable achievements accomplished 








Machining Slots around a Large Tapered Casting 


casting used in a wood pulp machine built by the E. D. 
Jones & Sons Co., Pittsfield, Mass. The cutting of these 
slots was a difficult problem, because the casting was so 
awkward to handle. It would have been easy enough to do 
the work on a large bevel gear cutting machine, but the 
shop was not provided with such a machine. 

Mr. Noble, the superintendent of the shop, conceived the 
idea of performing the operation on a shaper and took up 
the matter with Gould & Eberhardt. By furnishing the 
shaper with a suitable work-holding fixture, as illustrated, 
it is possible to finish this casting satisfactorily. The piece 
is so held as to permit bringing the different slots in line 
with the ram, and a notched index-plate affords means of 
accurately indexing from one slot to another. The machine 
is mounted on a solid concrete foundation. 


GRINDING THE CORNERS OF SPLINES 


In order to insure that the transmission gears of Packard 
automobiles will accurately fit the shafts on which they 
slide, the splines of these gears 


during the last five years, which are em- 

phasized as contributing to the establish- 
ment of more stable and sound business conditions: (1) 
More stable employment, less affected by changes in produc- 
tion: (2) greater conservatism in expanding produc- 
tion and trade; (3) shortening of the line of distribution 
from manufacturer to consumer; and (4) greater depend- 
ability of transportation service. 


* 


EX-CELL-O AIR-DRIVEN GRINDING SPINDLES 


In the description of the Ex-Cell-O high-speed air-turbine 
driven grinding spindles, which was published in May 
MacnINeryY (beginning page 741), reference was made to a 
speed indicating gage which is calibrated during test “by 
direct comparison with a speed-measuring device capable 
of determining speeds from 20,000 to 1,000,000 revolutions 
per minute.” This speed range should have been from 20,- 
000 to 100,000 revolutions per minute, but as the result of a 
typographical error in the original copy supplied to 
MacuiNery, the figure 1,000.000 was used instead of 100,000 


in the article mentioned. 





are ground on the sliding sides 
after the gears have been heat- 
treated. This operation is per- 
formed while the gears are set 
up for grinding the tops of the 
splines, both operations being 
performed on the Heald grind- 
ing machine here illustrated. 
The gear is held by a chuck 
contained in housing A. This 
chuck rotates the gear for 
crinding the tops of the 
splines and then indexes the 
gear accurately for grinding 
the sides of the splines. 

After the gear has_ been 
chucked, head B, which is pro- 
vided with a small internal 
grinding wheel, is advanced 














to grind the top of the splines 
as mentioned. Then head C is 





Equipment employed in grinding Splined Holes in Automobile Transmission Gears after heat-treating 
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This handy Buyer's Guide Products Include 

. . Milling Machines — Plain, 

lists the complete line of Universal, Vertical Spin- 
dle, Manufacturing and 

products built by Brown & Automatic. 


Grinding Machines—Plain, 
Universal, Cutter, Tool, 
Universal Cutter and 


Sharpe. Use it as a refer- 





. Hbsiiaes: Satis: Ueivan 

; ence book—you will find it aa || 
« ° Gear Cutting Machines—for 

38 full of useful information. Spur and Bevel Gears. 


Gear Hobbing Machines— 
for Spur and Spiral Gears. 

Screw Machines — Plain, 
Wire Feed and Automatic. 

Machinists’ Tools — Over 
2000 of the best you can 
buy. 

Milling Cutters and Hobs— 
Over 45 styles and 3000 


sizes. 














Brown & SHARPE 
Merc. Co. 
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OBITUARIES 


GEORGE SMart, one of the directing editors of the ZJron Age 
for more than eight years, died at his home in Forest Hills 
xardens, Long Island, on May 16, following an illness of 
only a week. Mr. Smart went to the Jron Age in February, 
1917, after being connected for fifteen years with the Jron 
Trade Review, three years of which he was associate editor, 
and twelve years editor. He was born in Chillicothe, Ohio, 
on November 11, 1863, and graduated from the Ohio State 
University at Columbus in the class of 1886. His career in 
journalism started as soon as he left college, his first work 
being in the newspaper field. He was chairman of the 
Editorial Conference of the New York Business Publishers’ 
Association from 1923 to 1924, and for the last two years 
has been a member of the Executive Committee of the 
National Conference of Business Paper Editors. Mr. Smart 
was widely known in journalistic fields, and his high ideals 
had a marked effect in raising the standards of journalism. 


Harry S. Hunter, president of the Hunter Saw and Ma- 
chine Co., Pittsburg, Pa., died May 7 at Cambridge Springs, 
Pa., at the age of fifty-six years. Mr. Hunter was born in 
Butler County, Pa. In 1886 he came to Pittsburg and was 
first employed with the N. Baird Machine Co. He was later 
district manager of the Chicago Pneumatic Tool Co., and 
soon afterward founded the Hunter, Anschautz & Kennedy 
Co., which later became the Hunter Saw & Machine Co. At 
the time of his death he was also president of the Cowles 
Tool Co., Cleveland, Ohio. 


RapForRD STOCKBRIDGE, president of the Stockbridge Ma- 
chine Co., Worcester, Mass., died on April 21 at the age of 
seventy-three. Mr. Stockbridge was born in Peru, Me. He 
learned the machinist trade and first settled in Ashland, 
Mass. In 1896 he moved to Worcester and established the 
Stockbridge Machine Co. 


CuHartes P. Wetmore, founder of the Wetmore Reamer 
Co., Milwaukee, Wis., died April 28 at the age of sixty-two. 
Mr. Wetmore was well known as a designer of metal-work- 
ing tools and established a number of concerns to manu- 
facture and market his inventions. He was secretary and 
chief engineer of the Wetmore-Gibbons Co. of Milwaukee. 





PERSONALS 


WALTER D. Brices, formerly associated with Henry 
Prentiss & Co., Inec., has joined the sales organization of 
the Syracuse office of Crane-Schiefer-Owens, Inc. 

C. P. LiesBLEIN has been placed in charge of the machine 
tool department of the W. M. Pattison Supply Co., 777 Rock- 
well Ave., Cleveland, Ohio, to take the place of the former 
manager, C. F. Eilers. 

K. H. Hats, for a number of years connected with the 
Northern Machinery Co., of Minneapolis, Minn., as vice- 
president, has joined the sales department of the Westcott 
Chuck Co., Walnut Ave., Oneida, N. Y. 

G. A. Passt has recently joined the Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis., as special representative 
for the sale of G&L grinders in the United States and 
Canada. Mr. Pabst will make Chicago his headquarters. 

R. E. Kinxeap, former chief engineer of the welder divi- 
sion of the Lincoln Electric Co., Cleveland, Ohio, has been 
transferred to the sales department, as regional director of 
sales. His headquarters are in the Lincoln Electric office, 
Ellicott Square Bldg., Buffalo, N. Y. 


GrorGE W. SmitH, formerly in charge of the experimental 
and research departments of the White Motor Co., Cleveland, 
Ohio, has returned to the company as technical assistant to 
the vice-president and general manager, and will have charge 
of the technical division of the staff. 


H. D. CHurcu, formerly chief engineer of the truck de- 
partment of the Packard Motor Car Co., and for the last 
eighteen months assistant chief engineer of the Chevrolet 
Motor Co., became associated with the White Motor Co., 
Cleveland, Ohio, on May 15, as director of engineering. 

Paut ANDREE, who for the last twenty-two years has been 
connected with the Root & Vandervoort Motor Co., of East 
Moline, Ill., serving as superintendent of the automobile 
plant up to 1920 and since then as manager of the Cincin- 
nati plant, has joined the organization of the Hoefer Mfg. 
Co., Ine., Freeport, Ill., in the capacity of manager. 

Cc. G. Ketioce, formerly night superintendent of the United 
Alloy Steel Corporation, Berger Division, Canton, Ohio, has 
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become a‘iliated with the Cleveland Duplex Machinery Co., 
Inc., as sales engineer. Mr. Kellogg has been general super- 
intendent of the Bauer Bros. Co., Springfield, Ohio, and 
works manager of the Simplex Machine Tool Co., Hamil- 
ton, Ohio. 


Percy M. BrorHEerRHOOD, Who has recently returned from a 
holiday in Cuba and Costa Rica, intends to take up the rep- 
resentation as manufacturers’ agent of a small group of 
machine tool builders for what is known as the New York 
territory. Mr. Brotherhood’s experience and wide acquaint- 
ance in the machinery industry, especially among large cor 
porations, will enable him to do efficient work for any firms 
he undertakes to represent. His present address is the En 
gineers’ Club, 32 W. 40th St., New York City. 


T. G. MeacHem has purchased an interest in the Greasalt 
Products Corporation, 1966 Broadway, New York City, man- 
ufacturers of cleaning materials, with plant in the Bush 
Terminal Buildings in Brooklyn. Mr. Meachem has been 
elected vice-president of the corporation and will have entire 
charge of sales, making his headquarters at the Syracuse 
office in the Seitz Building, Syracuse, N. Y. J. D. Kennedy 
is manager of the Syracuse office, and as rapidly as pos- 
sible branch offices will be opened in all the leading cities 
of the United States and Canada. 


W. F. Barrerr received the honorary degree of Doctor ot 
Science from the University of Pittsburg at the recent Char 
ter Day exercises, in recognition of his achievements in th« 
production and commercialization of industrial gases. Mr 
Barrett is a graduate of the Sheffield Scientific School ot 
Yale University. In 1913 he became connected with the 
Linde Air Products Co. of New York City, of which he is 
now vice-president and director. He is also president of the 
Dominion Oxygen Co., Ltd., and vice-president and director 
of the Prest-O-Lite Co., Inc., as well as a director of th: 
National Carbon Co., Ine. 


* & & 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, ETC., RE 
QUIRED BY THE ACT OF CONGRESS OF AUGUST, 24, 1912 


of MacnuInery, published monthly at New York, N. Y., for April 
1925, 

State of New York ) 

County of New York § © 


Before me, a Notary Public, in and for the state and county aforesaid 
personally appeared Edgar A. Becker, who, having been duly sworn ac- 
cording to law, deposes and says that he is the treasurer of the Indus- 
trial Press, Publishers of MacHINERY, and that the following is, to the 
best of his knowledge and belief, a true statement of the ownership 
management, etc., of the aforesaid publication for the date shown it 
the above caption, required by the Act of August 24, 1912, embodie: 
in section 443, Postal Laws and Regulations, printed on the reverse 0 
this form, to wit: 


1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, The Industrial Press, 140 
148 Lafayette St., New York; Editor, Erik Oberg, 140-148 Lafayett 
St., New York: Managing Editor, None; Business Managers, Alexande: 
Luchars, President, 140-148 Lafayette St., New York, and Robert B 
Luchars, Vice-president, 140-148 Lafayette St., New York. 


2. That the owners of 1 per cent or more of the total amount 0 
stock are: The Industrial Press; Alexander Luchars; Alexander Luchars, 
Trustee for Helen L. Ketchum, Elizabeth Y. Urban, and Robert B 
Luchars; Matthew J. O'Neill; Louis Pelletier; and Erik Oberg. Thi 
address of all the foregoing is 140-148 Lafayette St., New York. 


3. That there 
holders. 


are no bondholders, mortgagees, or other security 


4. That the two paragraphs next above, giving the names of th: 
owners, stockholders, and security holders, if any, contain not only the 
list of stockholders and security holders as they appear upon the books 
of the company, but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee or in any othe: 
fiduciary relation, the name of the person or corporation for whom suc] 
trustee is acting is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief as to the cir- 
cumstances and conditions under which stockholders and security holder: 
who do not appear upon the books of the company as trustees, hol: 
stock and securities in a capacity other than that of a bona fide owner 
and this affiant has no reason to believe that any other person, associa- 
tion, or corporation has any interest direct or indirect in the said stock 
bonds, or other securities than as so stated by him. 


EDGAR A. BECKER, Treasurer 


Sworn to and subscribed before me this 19th day of March, 1925. 


CHARLES P. ABEL, 
Notary Public, Kings County No. 187 
Kings Register No. 5052 
New York County No. 125 New York Register No. 513+ 
(My commission expires March 30, 1925.) 


(SEAL) 
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CLICK! 
—INTO THE RIGHT FEED 


A single lever at the front of the knee by a direct movement 
gives any desired rate of feed. 















It is so easy for the operator on Cincinnati No. 4 and No.5 
High Power Millers to shift this lever, that he is encouraged 
to select the right feed for the work—the feed at which the 
milling cutter will make the most profit for you. 


Productive features like this.make the Cincinnati Millers real 
dividend payers. 
‘“‘MODERNIZE YOUR EQUIPMENT’’ 


- THE CINCINNATI MILLING MACHINE COMPANY 
CINCINNATI, OHIO 





CINCINNATI MILLERS: 
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TRADE NOTES 


WESTERN MACHINE Toot Works, Holland, Mich., has pur- 
chased the complete line of automatic tapping machines for- 
merly built by the Garvin Machine Co., of New York. 


AvstTIN Co., 16112 Euclid Ave., Cleveland, Ohio, engineer 
and builder, announces the removal of its New York office 
to larger quarters in the Equitable Building, 120 Broadway. 

REED-PRENTICE Co., Worcester, Mass., has removed its De- 
troit office from 6526 Cass Ave. to Room 3-245, General Mo- 
tors Building. T. C. McDonald is manager of the Detroit 
office. 

CONSOLIDATED MACHINE Toot CorRPORATION OF AMERICA, 
Rochester, N. Y., has removed its New York district sales 
office from 17 E. 42nd St. to 150 Broadway, Westinghouse 
Building. 

TIMKEN ROLLER BEARING Co., Canton, Ohio, has purchased 
the physical assets of the Gilliam Mfg. Co. The production 
of both Timken and Gilliam bearings will be continued in 
their respective plants. 


FELLOWS GEAR SHAPER Co., Springfield, Vt., has appointed 
Louis G. Henes, 218 E. 3rd St., Los Angeles, Cal., and 75 
Fremont St., San Francisco, Cal., representative of the com- 
pany for California, Arizona, and Nevada. 


Hess-ScHENCK ‘Co., Cleveland, Ohio, dealer in new and 
used machine tools, has moved to larger quarters at 3868 
Hamilton Ave., Cleveland, where the offices, display room, 
and warehouse will be housed in one building. 


AMERICAN HiGH SPEED CHAIN Co., Indianapolis, Ind., has 
appointed the E. G. Long Co., 50 Church St., New York City, 
selling agent in New York and vicinity. The sales promo- 
tion will be in charge of Wilbur E. Petty as heretofore. 


INGERSOLL-RAND Co., 11 Broadway, New York City, has re- 
cently made arrangements with Carels Bros., of Ghent, Bel- 
gium, by which the latter concern will acquire the right to 
manufacture the Ingersoll-Rand solid injection type of oil 
engine. 


Frerp. MessMER Merc. Co., 2700 S. Seventh St., St. Louis, 
Mo., has changed its firm name to the Messmer Brass Co., 
in order to identify the company more closely with its 
product. No change has been made in the personnel or 
policies. 


SHELLEY Co., 1022 Third National Bank Bldg., Spring- 
field, Mass., has organized a new department which will be 
known as the industrial reorganization division. This de- 
partment will specialize in all forms of financial and physi- 
cal reorganizations. 


FREDERICK Post Co., 3615 N. Hamlin Ave., Chicago, III., 
manufacturer of blueprinting paper, has recently placed a 
contract with the Austin Co., of Cleveland, Ohio, for the con- 
struction of a new two-story building, 50 by 125 feet, which 
is to be used for manufacturing drawing-room supplies. 


Foote Bros. GEAR & MACHINE Co., 232-242 N. Curtis St., 
Chicago, Ill., is now represented in Duluth and adjoining 
territory by the Arrowhead Sales Co., 227 Wabasha St., 
Duluth, Minn., and in Southern California and Arizona by 
the Fulton Engineering Co., 612 American Bank Bldg., Los 
Angeles. 


ROTTERDAMSCHE MACHINEHANDEL (Esmeijer & Co.) Rotter- 
dam, Holland, has removed its offices and showrooms to a 
new location at Nieuwe Binnenweg 310, Pand West Hoek, 
Rotterdam. The new quarters give the company additional 
facilities for displaying the line of machine tools that it 
handles. 


E. L. Esstey MACHINERY Co., 551 Washington Blvd., Chi- 
cago, Ill., has made an exclusive agency contract with the 
Colburn Machine Tool Division of the Consolidated Machine 
Tool Corporation, for the sale of its line of vertical boring 
and turning mills and heavy-duty drilling machines in the 
Chicago territory. 

W. M. Pattison Suppiy Co., 777 Rockwell Ave., Cleveland, 
Ohio, has recently added a new department to the plant, 
known as the woodworking machinery department, which 
will be in charge of C. T. Sorensen. The company has ob- 
tained exclusive representation for the lines of the S. A. 
Woods Machine Co. and the Porter Machine Co. 


WittiaAMs Founpry & MACHINE Co., 64 Cherry St.. Akron, 
Ohio, at a recent meeting of the board of directors, elected 
the following officers: President and treasurer, J. K. Wii- 
liams; vice-president, H. L. Williams; secretary and general 
manager, F. C. Vandergrift. These officers, together with 
Charles B. Raymond and F. E. Holcomb, constitute the board 
of directors. 


MACHINERY 





June, 1925 


SKINNER CHuck Co., New Britain, Conn., has purchased 
the complete chuck business of the Garvin Machine Co. 
This will add to the products of the company a new line of 
air-operated chucks, as well as a line of:valve chucks and 
revolving jaw chucks for manufacturing valves. These 
chucks, as well as repair service, will now be obtainable 
from the Skinner Chuck Co. Besides handling the models 
heretofore sold by the Garvin Machine Co., the Skinner 
Chuck Co. is ready to put on the market a new type of air- 
operated chuck which it has just developed. 


CLEVELAND PuNCH & SHEAR WorKS Co., Cleveland, Ohio, 
has completed a plant extension program, including the addi- 
tion of considerable new equipment, which will result in an 
increase of about 50 per cent in its capacity. At the last 
regular meeting of the board of directors the following of- 
ficers were elected: President, W. D. Sayle; first vice-pres- 
ident and general manager, W. C. Sayle; vice-president and 
chief engineer, A. L. Bechtel; vice-president and works 
manager, R. H. Pardee; vice-president and metallurgist, 
H. C. Sayle; secretary and treasurer, A. C. Eckert; sales 
manager, H. J. Corrin; advertising manager, W. J. Stewart. 

JOHN B. STEVENS, J. GoLpsMITH, and R. FRANKEL, who 
were .connected: for over twenty-five years with the Garvin 
Machine Co. of New York City, have bought the entire screw 
machine line made by that company. The machines, as 
well as replacement parts, will be made by the new concern. 
These men have also purchased the Garvin grinder line, in- 
cluding a bench grinder now known as the Stevens grinder, 
and the No. 3 universal cutter and surface grinder. A New 
York office will soon be established, but inquiries for the 
present will be handled by John B. Stevens, P. O. Box 1116, 
New Haven, Conn., or Spring and Varick Sts., New York City. 

INDUSTRIAL Works, Bay City, Mich., manufacturers of 
locomotive cranes and crane equipment, announce the open- 
ing of two new district offices, one at 425 Whitney Central 
Building, New. Orleans, La., in charge of John A. Abele, 
district sales manager, and the other at 843-A Hurt Build- 
ing, Atlanta, Ga., in charge of John J. Murphy, district sales 
manager. The comany also announces the appointment of 
four additional district sales engineers, namely, Douglas J. 
Calder, Conway J. Neacy, Monroe J. Frankel, and Chester 
F. Delbridge. The first three men will be located in the 
Chicago district office of the company at 1051 McCormick 
Building, Chicago, and Mr. Delbridge will be located at the 
Railway Exchange Building, St. Louis, Mo. 


LiInK-BELT Co., 300 W. Pershing Rd., Chicago, IIl., an- 
nounces that it has placed in operation a new plan by which 
complete lines of silent chain drives of from 1/4 to 10 horse- 
power, in practically any reduction from 1 to 1 to 7 to l, 
are now manufactured for stock and are available for im- 
mediate delivery from distributors located in many of the 
principal cities of the United States. For more than twenty 
years, the installation of silent chain drives has been an 
engineering problem. Under the new plan it remains some- 
what of a problem, but one that has been simplified by con- 
veniently arranged tables which have been published in 
book form for distribution. The stock drive chain is of the 
same quality as those that are built for special application. 


THREADWELL Toot Co., Greenfield, Mass., has purchased 
the plants, machinery, and patents of the Wells Corpora- 
tion, and will continue the manufacture of taps, dies, screw 
plates, and small tools. The new company will centralize 
all its manufacturing at Greenfield, and will maintain sales 
offices and adequate stocks throughout the country. The of- 
ficers are Otto Kolstad, president; W. S. Keith, treasurer; 
and Charles H. Keith, chairman of the board of directors 
The manufacturing organization responsible for the devel- 
opment of the Wells Corporation’s products will remain un- 
changed. Louis E. Peck is manager, and Herbert J. Smith, 
superintendent. The company will also continue the manu- 
facture of cutlery. This department will be conducted un- 
der the name of Nichols Brothers, and will be supervised 
by A. B. Anderson. 


Bram Toot & MACHINE CorpPorATION, 515 Greenwich St., 
New York City, was recently reorganized on account of the 
death of Mr. Potter, the former owner, and is now operating 
under the following management: General manager, Robert 
A. Bachman, for eighteen years vice-president and gener:! 
manager of the Thomas A. Edison Co.’s Laboratories, Edison 
Storage Battery Co., and Edison Chemical Works of West 
Orange and Silver Lake, N. J.; chief engineer in charge 0 
production, James E. Engle, for eighteen years in char: 
of the production and jobbing department of the Garyiil 
Machine Co.; and general shop superintendent, William .. 
Grauer, for sixteen years in charge of the various depa”'- 
ments of R. Hoe & Co. This company is engaged in bui!''- 


ing special apparatus and in doing development, jobbirs, 
and general machine work. 
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Machine Tools are Dividend Payers—Providers of _—— 
Obsolete Tools are a Source of Waste 


You cannot afford to operate obsolete tools or to get along 
without a 


“PRECISION™ 


Horizontal Boring, Drilling and 
eeeaien MACHINE 






















Capital invested in a “LUCAS” will 
return a much higher rate of interest 
on your investment than if earnings 
are taken out of your business and 
reinvested elsewhere. 


WE ALSO MAKE THE 


iT LUCAS POWER 
Forcing Press 











THE LUCAS MACHINE TOOL CO CLEVELAND, OHIO, Us. 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry. Soclete Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery Co., Turin, Barce- 
lona, Zurich. V. Lowener, Copenhagen, Christian ia, Stockholm. R. S. Stokvis & Zonen, Paris and Rotterdam. Andrews & George Co., Tokyo. 

















COMING EVENTS 


JUNE 16-19—Summer meeting of the So- 
ciety of Automofive Engineers at Greenbrier 
Hotel, White Sulphur Springs, W. Va. Sec- 





retary, Coker F. Clarkson, 29 W. 3oth St., 
New York City. 

JUNE 22-26—Annual meeting of the Amer- 
ican Society for Testing Materials at Chal- 
fonte-Haddon Hall, Atlantic City, N. J. Sec- 
retary-Treasurer, C. L. Warwick, Engineers’ 


Club Building, 
Pa. 

JUNE  24-26—Twelfth National Foreign 
Trade Convention in Seattle, Wash. Secretary 
of the National Foreign Trade Council, O. K. 
Davis, India House, Hanover Square, New 
York City. 

SEPTEMBER §8-11—Machine Tool Exhibi- 
tion in the Mason Laboratory, Sheffield Scien- 
tific School, Yale University, New Haven, 
Conn. H. R. Westcott, chairman, 400 Temple 
St., New Haven, Conn. 

SEPTEMBER 14-18—Annual convention of 
the American Society for Steel Treating, and 
Seventh National Steel Exposition, to be held 
at the Public Auditorium, Cleveland, Ohio. 
Secretary, W. H. Eisenman, 4600 Prospect Ave., 
Cleveland, Ohio. 

SEPTEMBER 14-19—Radio Fair to be held 
at the 258th Field Artillery Armory, New York 
City. For further information write Calvin 
Harris, Hotel San Remo, New York City. 

SEPTEMBER 15-16—Production meeting of 
the Society of Automotive Engineers at Cleve- 
land, Ohio. Secretary, Coker F. Clarkson, 29 
W. 39th St., New York City. 

SEPTEMBER 28-OCTOBER 3—Tenth ex- 
position of chemical industries at Grand Central 
Palace, New York City. 

OCTOBER 5-9—Annual 
American Foundrymen’s Association at Syra- 
cuse, N. Y. An exhibition of foundry and ma- 
chine shop equipment and supplies will be held 
in connection with the convention. 

NOVEMBER 30-DECEMBER' s5—Fourth 
national exposition of power and mechanical 
engineering to be held in the Grand Central 
Palace, New York City. 


1315 Spruce St., Philadelphia, 





convention of the 


SOCIETIES, SCHOOLS AND 
COLLEGES 


DREXEL INSTITUTE, Philadelphia, Pa. 
Catalogue for 1925-1926 containing calendar, 
outline of courses, etc. 


NEW BOOKS AND PAMPHLETS 


CONNECTION CHECKS FOR 
WATTHOUR METERS. 
field. 25 pages, 6 by 9 inches. Published 
by Purdue University, Lafayette, Ind., as 
Bulletin No. 8 of the Engineering Exten- 
sion Service. 

THE ANALYSIS OF FUEL GAS. By S. W. 
Parr and F. E. Vandaveer. 41 pages, 6 
by 9 inches. Published by the Univer- 
sity of Illinois, Urbana, Ill., as Circular 
No. of the Engineering Experiment 
Station. Price, 20 cents. 

U. S. GOVERNMENT MASTER SPECIFI- 
CATION FOR HEAVY RUST PRE- 
VENTIVE COMPOUND. 4 pages, 7 by 
10 inches. Published by the Department 
of Commerce, Washington, D. C., as Cir- 
cular No. 200 of the Bureau of Standards. 


POLY PHASE 
By D. T. Can- 


™? 


THE PREPARATION, ADMISSION, AND 
ELIMINATION OF ENGINEERING 
STUDENTS. By H. P. Hammond. 10 


pages, 6 by 9 inches. Published by the 
Society for the Promotion of Engineering 
Education, 29 W. 39th St., New York 
City. 

NON - CARRIER RADIO 
TRANSMISSION. By 
and Charles A. Keener. 
inches. Published by 


TELEPHONE 
Hugh A. Brown 
26 pages, 6 by 9 
the University of 
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Illinois, Urbana, Ill., as Bulletin No. 145 
of the Engineering Experiment Station. 
Price, 15 cents. 


A PHOTOGRAPHIC STUDY OF HIGH 
VOLTAGE DISCHARGES. By R. H. 
George, Karl B. McEachron, and K. A. 
Oplinger. 118 pages, 6 by 9 inches. Pub- 


lished by Purdue University, Lafayette, 
Ind., as Bulletin No. 19 of the Engineer- 
ing Experiment Station. 

MECHANICAL UNDERGROUND LOADING 
IN METAL MINES. By Charles E. Van 
Barneveld. 639 pages, 6 by 9 inches. Pub- 
lished by the School of Mines and Met- 
allurgy of the University of Missouri, 
Rolla, Mo., cooperatively with the U. S. 
Bureau of Mines, Mississippi Valley Sta- 


tion. 

CORROSION - RESISTANT HEAT - RESIS- 
TANT, AND ELECTRICAL-RESIS- 
TANCE ALLOYS. 269 pages, 6 by 9 
inches. Published by the American So- 
ciety for Testing Materials, 1315 Spruce 


St., Philadelphia, Pa. Price: Single copies 
up to ten, $2; in lots of ten to twenty- 
five, $1.75 per copy; twenty-five to fifty, 
$1.60; fifty and over, $1.50. 

BRINELL HARDNESS NUMBERS. Chart, 
14 by 11 inches. Published by the De- 
partment of Commerce, Washington, D. C., 


as Miscellaneous Publication No 62 of 
the Bureau. of Standards. Price, five 
cents. 


This chart contains a table of Brinell hard- 
ness numbers for diameters of impression vary- 
ing from 2 to 6.99 millimeters in steps of 
0.01 millimeter. The table is based on the use 
of a 1o-millimeter ball, and values are given 
for loads of both 500 and 3000 kilograms. 


YEAR BOOK OF THE AMERICAN RAIL- 
WAY TOOL FOREMEN’S'§ ASSOCIA- 
TION. 209 pages, 6 by 9 inches. Pub- 
lished by the American Railway Tool 
Foremen’s Association, 11402 Calumet 
Ave., Chicago, Ill. Price, $3. 

This year book contains the official proceed- 
ings of the twelfth annual convention of the 
association. The various papers presented give 
information on the maintenance of pneumatic 
tools, tool tempering, hardening, and _ labor- 
saving devices. Both the papers and the dis- 
cussions on each subject are included. 
REPORT OF THE NATIONAL SCREW 

THREAD COMMISSION. 172 pages; 7 
by ro inches. Published by the Depart- 
ment of Commerce, Washington, D. C., as 
Miscellaneous Publication No. 61 of the 
Bureau of Standards. Price, 35 cents. 

This report is the first revision of the prog- 
ress report of the National Screw Thread Com- 
mission published in 1921. The new material 
includes specifications for threading tools, 
recommended tool shapes, tap dimensions, and 
tap drill sizes; specifications for screw threads 
of special diameters, pitches, and lengths of 
engagement: specifications for gages for fire- 
hose coupling threads; and _ specifications for 
wood screws. 

FUNDAMENTAL PRINCIPLES OF GEN- 
ERATORS AND MOTORS; EXAMPLES. 
By F. E. Austin. 108 pages, 5 by 8 
inches. Published by the author, Box 441, 
Hanover, N. H. Price, $2.50. 

The of this book is to teach the 
fundamental principles of generators and mo- 
tors. The text is written in the form of lessons 
which present various problems that are worked 
out by means of concrete examples, as for 
instance, problems on induced electromotive 
force, power efficiency of generators, etc. The 
reader of the book requires more than an ele- 
mentary knowledge of mathematics, as one not 
thoroughly grounded in mathematics would 
probably be discouraged by the numerous for- 
mulas_ introduced. 


THE MODEL T FORD CAR. By Victor W. 
Page. 455 pages, 5 by 7 inches; 170 il- 
lustrations. Published by the Norman W. 
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Henley Publishing Co., 2 W. 45th St., 
New York City. Price, $2. 

In view of the widespread use of the Ford 
car, the new revised and enlarged edition of 
this instruction book on the Ford car and Ford- 
son tractor will undoubtedly be received with 
interest. The book is written especially for 
Ford drivers and owners by an expert who has 
driven and repaired this type of car for a 
number of years. He writes for the average 
man in a non-technical manner. Complete in- 
structions are given for both driving and re- 
pairing. The book is profusely illustrated, and 
the repair processes can be easily followed by 
reference to the diagrams in connection with 
the explanations. The instructions given apply 
to the Ford vehicles as produced by the fac- 
tory. The accessory systems such as lighting 
regulators, self-starters, auxiliary springs, etc., 
are not referred to. 


MECHANICS OF MACHINERY. By Robert 
C. H. Heck. 549 pages, 6 by 9 inches. 
Published by the McGraw-Hill Book Co., 
Inc., 370 Seventh Ave., New York City. 
Price, $5. 

This is the second volume of a work devoted 
to a study of motions and forces within ma- 
chines, the present book dealing with kine- 
matics and dynamics. The aim is to give a 
clear understanding of the working of machines 
and the principles that they embody. The 
entire work is arranged with a view to facilitat- 
ing the selection of courses of varying length 
and content. Strong emphasis is placed upon 
problems, especially in the more fundamental 
discussions. An idea of the subject matter cov- 
ered will be obtained from the following list of 
chapter headings: Determination of Movements 
or Displacements; Velocity and Acceleration; 
Action of Machine Forces; Various Machine 
Problems; Problems Involving Inertia; Oscilla- 
tion and Rotation Effects; Governors; Prob- 
lems out of Power Transmission; Cam and 
Gear Problems. 


ILLUSTRATED TECHNICAL DICTIONARY 
OF MACHINE TOOLS. * 716 pages, 4 by 
7 inches. Published by Brentano’s, Fifth 
Ave. and 27th St., New York City. Price, 
$3.50. 

This is Volume IX of a Technical Dictionary 
Library which will contain, in all, seventeen 
volumes, fourteen of which have now been pub- 
lished. The dictionary is in six languages— 
German, English, French, Russian, Italian, and 
Spanish. ‘The entire field of engineering has 
been divided into special groups, and a separate 
volume is devoted to each group. The volume 
on machine tools embraces both metal-working 
and woodworking machines. It contains over 
2400 illustrations, each word or expression, 
wherever possible, being illustrated by either 
a drawing or a formula in order to avoid all 
‘ambiguity. The terms have been grouped ac- 
cording to the types of machines, the first 
section dealing with planers, shapers, and slot- 
ters; the second with lathes; and so on. An 
alphabetical index at the back of the book in 
each language gives the page and column in 
which the terms will be found. American man- 
ufacturers dealing with the export market will 
undoubtedly be interested in the publication of 
a technical dictionary of this scope. 

THE MANAGEMENT OF MARINE EN- 
GINES AND BOILERS. By Eric Princ 
324 pages, 41%4 by 7% inches; 121 dia- 
grams. Published by Scott, Greenwood & 
Son, 8 Broadway, Ludgate, London, E.©. 
4, England (American Agent, D. Van 
Nostrand Co., 8 Warren St., New York 
City). Price, $4.50. 

The object, in compiling this volume, was ‘0 
present the marine engineer with a reference 
dealing directly with his daily work. The book 
deals strictly with reciprocating engines, retur!!- 
tube boilers, and the auxiliaries found on this 
type of ship. It is the intention to bring out 
a book later along similar lines devoted to t\’- 
bines and water-tube boilers. - The text is ‘i- 
vided into fourteen chapters under the fol! 
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—why 
Wetmore 
Cylinder 
Reaming Sets 
Speed Up 
Production 


Roughing Reamer. Blades set at right-hand angle. 
Their sturdiness and rigidity eliminate vibration. 
Entire tool—head, cone nut, and jam nut—are 
special, heat-treated alloy steel. Diameter ad- 
justments easily made. 





Si ‘. Unusual durability and sturdiness, plus greater 
working speed and less vibration—that’s the com- 
bination you get in the three expanding reamers of 
Wetmore Cylinder Reaming Sets! 


Note the extreme ruggedness of the Roughing 
Reamer (top). The Semi-Finishing Reamer (mid- 
dle), with its left-hand angle blades, eliminates dig- 
ging in and chattering. It assures a straight, round 
hole with no scoring. The construction of the Fin- 
ishing Reamer (bottom) assures a smooth, glass- 
like finish to the cylinder wall. 





Wetmore Cylinder Reamers are standard in many of the 
largest motor manufacturing plants. A trial in your shop, in 
competition with other reamers, will prove that they save 
time and money. 





Semi-Finishing Reamer. Left-hand angle blades 
eliminate digging in and chattering. Adjustments 
of .001” made rapidly and accurately. 
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Get this Free Catalog! 


Write on your business letter- 
head for the Wetmore Reamer 
Catalog, showing complete 
line of cylinder reaming sets, 
standard, heavy-duty, shell 
and small machine reamers. 
Also arbors and replacement 
blades. 













Finishing Reamer. Left-hand blades are 
Staggered to give a reaming action ob- 
tained by no other tool. Improved 
Oldham, float. with rollers and no slid- 
ng contact, is located in head of tool, 
where it belongs. No tendency to get DRIVE PINS 
out of parallel or to “‘cramp.’? Mech- 

anism protected from dust and grit. 


ROLLS 


Sent free, postpaid—no obli- 
gation to you. 
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ing headings: Tools and Equipment for Steam- 

ships; the Fitting and Alignment of Bearings; 

Tunnel Shafting and Propellers; Piston-rings 

and Gland Packings; the Valve Gear; Lubrica- 

tion; Materials used in Marine Engineering; 

Maintenance of Marine Boilers; Combustion of 

Solid and Liquid Fuels; Pumps, Condensers, 

Feed Heaters, and Evaporators; Engine and 

Boiler Tests with a View to Further Economy; 

Notes on Indicators and Indicator Diagrams; 

Marine Plant Management, Heat Losses, and 

Lagging; Painting. 

RECENT PROGRESS IN ENGINEERING 
PRODUCTION. By C. M. Linley. 340 
pages, 714 by 9% inches. Published by 
the D. Van Nostrand Co., 8 Warren St., 
New York City. Price, $10. 

This volume, compiled by an English con- 
sulting engineer engaged in the organization and 
supervision of machine shops in Great Britain, 
contains forty-one chapters or articles on a 
number of subjects pertaining mainly to ma- 
chine shop practice. The information has been 
compiled largely from catalogues and other pub- 
lications issued by manufacturing companies 
and from articles that have appeared from time 
to time in the technical press. No attempt has 
been made to present a complete treatise, but 
the author has rather selected a great number 
of unrelated subjects that he judged to be of 
general interest in the machine shop field. 
American equipment engineers and shop man- 
agers who have carefully followed the develop- 
ments in the last few years, as recorded in the 
technical press, would be familiar with most of 
the subjects dealt with. On the other hand, 
the book would be found to contain a great 
deal of information by those who have not been 
closely in touch with recent developments and 
who are not following the articles on mechanical 
progress that have been published during recent 
years in the engineering journals. 


NEW CATALOGUES AND 


CIRCULARS 
RIVETERS. Hanna Engineering Works, 
1763 Elston Ave., Chicago, Ill. Bulletin R- 
204, illustrating and describing Hanna bull 
riveters. 


ELECTRIC FITTING. Crouse-Hinds Co., 
Syracuse, N. Y. Folder 24, illustrating and de- 


scribing “Arktite” circuit-breaking plugs and 
receptacles. 

RIVETLESS CHAIN. Link-belt Co., 300 
W. Pershing Rd., Chicago, Ill. Catalogue 


755, descriptive of Link-Belt drep-forged rivet- 
less chain for conveyors and elevators. 

PORTABLE ELECTRIC MACHINERY. 
R. G. Haskins Co., 520 W. Monroe St., Chi- 
cago, Ill. Catalogue 38, covering the line of 
flexible shaft equipment and portable tools 
made by this company. 

ALLOY STEELS. United Alloy Steel Cor- 
poration, Canton, Ohio, is issuing a monthly 
publication known as U-Loy News which will 
be devoted to an account of in the 
field of alloy steels. 

CONTROL SYSTEMS. General Electric Co., 
Schenectady, N. Y. Bulletin Y-2041, descriptive 
of a voltage drop control system for use with 
direct-current motors subject to frequent and 
severe starting duty. 

SPEED TRANSFORMERS. Hill Clutch 
Machine & Foundry Co., Cleveland, Ohio. 
Bulletin T-221, descriptive of the construction 
and characteristics of the “Industrial” type 
spur gear speed transformer. 

PORTABLE ELECTRIC DRILL AND 
GRINDER. Stow Mfg. Co., Inc., Binghamton, 
N. Y. Bulletin C-1, descriptive of the Stow 
combination tool for drilling, buffing, polishing, 
grinding, wire scratch brush work, and similar 
operations. 

STEEL EQUIPMENT FOR FACTORY 
AND OFFICE. Angle Steel Stool Co., Plain- 
well, Mich. Catalogue illustrating this com- 
pany’s line of angle steel stools, chairs, trucks, 


progress 


MACHINERY 


tables, and other steel equipment for factories 
and offices. 


BALL BEARINGS. New Departure Mig. 
Co., Bristol, Conn. Leaflet describing the ap- 
plication of ball bearings in electric motors, 
and giving comparative figures of the cost of 
operating ball-bearing motors and _non-ball- 
bearing motors. 

STAINLESS STEEL AND IRON. American 
Stainless Steel Co., Commonwealth Building, 
Pittsburg, Pa. Catalogue entitled “Stainless— 
The Metal of Endless Possibilities,” showing 
the wide variety of applications of stainless 
steels and irons. 

WELDING AND CUTTING APPARATUS. 
Alexander Milburn Co., 1416 W. Baltimore 
St., Baltimore, Md. Leaflets descriptive of port- 
able carbide lights and welding and cutting ap- 
paratus, including torches and_ regulators, 
acetylene generators, welding rods, etc. 

TURRET LATHES. Warner & Swasey Co., 
Cleveland, Ohio. Circular entitled ‘‘Net Profits,” 
containing specific figures for typical examples, 
showing the amount of money invested in tur- 
ret lathes and the net profit made from their 
use, as compared with previous methods. 


HACKSAWS. Misener & Irving Mfg. Co., 


Inc., Syracuse, N. Y. Catalogue containing 
descriptive material, including prices, of 
Misener rotary hacksaws for rapidly cutting 


circular openings, and “Indian” high-speed tool 
bits, chisels, drills, punches, chucks, etc. 
PYROMETERS. Taylor Instrument Com- 
panies, Rochester, N. Y. Catalogue 4000-A, 
containing illustrations, brief descriptions, and 
prices of the ‘“Tycos” line of indicating and 
recording pyrometers, thermo-couples, switches, 
switchboard panels, and allied equipment. 


PORTABLE ELECTRIC DRILLS. _Inde- 
pendent Pneumatic Tool Co., 600 W. Jackson 
Blvd., Chicago, Ill. Circular entitled ‘Inside 
Facts,” illustrating the construction of the 
“Thor” portable electric drill, by showing views 
of the tool being disassembled, step by step. 

VENTILATING EQUIPMENT. American 
Blower Co., Detroit, Mich., has adopted the 
novel method of distributing to electrical 
dealers and contractors its circulars on the sale 
of ventilating equipment, in a folder, so that 
they can be conveniently filed for reference. 

WELDING ELECTRODES. General Elec- 
tric Co., Schenectady, N. Y. Booklet describ- 
ing the characteristics and applications of the 
three types of General Electric electrodes des- 
ignated as types A, B, and C. Brief instruc- 
tions are given covering the use of each type. 

BALL BEARINGS, Standard Steel & Bear- 
ings, Inc., Plainville, Conn. New SRB Data 
Sheets, containing data on ball bearings, includ- 
ing shaft and housing bore limits, equivalent 
tables, and other information of use in apply- 
ing ball bearings to various types of equip- 
ment. 

PRESSES AND SHEARS. Niagara Ma- 
chine & Tool Works, Buffalo, N. Y. Circular 
illustrating typical examples of the line of 
presses, punches, shears, and flanging machines 
made by this concern. Card intended to be 
posted for reference, containing table giving 
the circumferences and areas of circles. 

GRINDERS. Micro Machine Co., Betten- 
dorf, Iowa. Circular illustrating and describ- 
ing the Micro model FG internal grinder, de- 
signed for grinding all sizes of locomotive air 
pump cylinders assembled. Booklet entitled 
“The Micro Way,” descriptive of the applica- 
tion of the Micro internal grinder for recon- 
ditioning air pump cylinders. 

TRUCTORS. Elwell-Parker Electric Co., 
Cleveland, Ohio. Catalogue 140, descriptive of 
Elwell-Parker tructors, including electric stor- 
age battery industrial trucks, tractors, and 
portable cranes. The catalogue describes the 
operation and control of the tructor, and gives 
specifications as well as detailed descriptions 
and illustrations of the different types. 
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SCREWS, BOLTS, RIVETS, AND NUTS. 
Pheoll Mfg. Co., 5700 Roosevelt Road, Chi- 
cago, Ill. Catalogue covering the standard line 
of screws, bolts, rivets, and nuts made by this 
concern. The book is conveniently arranged 
with a thumb index so that the specifications 
for any particular product can be readily found. 
Dimensions and prices are included in all cases. 

TAPS, DIES, REAMERS, AND SCREW 
PLATES. Butterfield & Co. Division of the 
Union Twist Drill Co., Derby Line, Vt. Cat- 
alogue 19, covering the complete line of taps, 
dies, screw plates, and reamers made by this 
company. In addition to ordinary taps, the 
catalogue shows high-speed taps of all kinds, 
spiral-fluted taps, and taps with ground thread. 

PNEUMATIC GRINDERS. Warner & 
Swasey Co., Cleveland, Ohio. Booklet illus- 
trating and describing “Roto” pneumatic grind- 
ers which operate on the rotary principle, hav- 
ing eccentric rotors mounted on the driving 
shaft. These grinders are intended for a wide 
variety of uses, and are made in several dif- 
ferent types to provide proper working speeds. 

SURFACE GRINDERS. Blanchard Ma- 
chine Co., 64 State St., Cambridge, Mass. Cat- 
alogue illustrating and describing the Blanchard 
No. 16 high-power type of vertical surface 
grinder. Typical examples of a wide variety 
of work that can be handled advantageously 
on this type of grinder are illustrated, and pro- 
duction time and other essential data are given 
for the different examples shown. 


SPEED TRANSFORMERS. Poole  Engi- 
neering & Machine Co., Woodberry, Baltimore, 
Md. Bulletins 105 and 106, illustrating and 
describing in detail the types H and K speed 
transformers made by this company. These 
transformers have a herringbone gear drive, to- 
tally enclosed, and may be used for either in- 
creasing or decreasing speeds on all kinds of 
drives in industrial plants, such as machine 
shops, automobile factories, foundries, etc. 

SPEED REDUCERS. W. C. Lipe, Inc, 
208 S. Geddes St., Syracuse, N. Y. Bulletin 
descriptive of the Lipe speed reducer which has 
a gear ratio range of 4:1 to 200:1, and is made 
in any horsepower up to and including 500. 
Typical reduction units are illustrated, as well 
as some of the other products of the company, 
including flexible couplings, electric hoists, and 
gear tooth pointing machines. Bulletin con- 
taining tables of horsepower ratings and utility 
factors (or power) for the five different types 
ot Lipe speed reducers. 

GEARS. Boston Gear 
Norfolk Downs, Quincy, 
out a new edition of its general catalogue 
No. 46 on gears. The new catalogue embodies 
many recent additions to the line of ‘“‘standard- 
ized gears” made by the company, and shows 
several price reductions. The products covered 
include spur gears and pinions, bevel gears, 
worm-gears and worms, helical gears, sprockets 
and chains, silent chain drives, speed reduction 
units, bushings, pulleys, hangers, ball bearings, 
and universal joints and couplings. A section 
of useful gear data is included at the end of 
the book. 

GRINDING MACHINES AND _ ACCES- 
SORIES. Charles H. Besly & Co., 120B N. 
Clinton St., Chicago, IIll., has recently issued 
a general catalogue No. 50, commemorating the 
fiftieth anniversary of the founding of the com- 
pany, and covering the complete line of pro- 
ducts made by this concern, which include 
grinding machines and accessories; machinists’, 
mill, and railroad supplies; brass, copper, 
bronze, and nickel silver in sheets, rods, wire, 
and tubes; taps; abrasive disks; oil: and 
“Helmet” cement. The first section of the cat- 
alogue is devoted to illustrations of the plant 
and its various departments, and this is fol- 
lowed by a complete index. The main section 


Works 
Mass., 


Sales Co., 
has’ brought 


of the book contains specifications and _ illus- 
trations covering all the different Besly pro- 
ducts, together with considerable general in- 
formation and tabular material. 





